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(57)Abstract: 

PURPOSE: To form a semiconductor member having a single ;ct) 
crystal which has excellent crystallinity on an insulator by 
adhering a surface of a member formed on its surface of 
insulating substance, on the surface of a nonporous single 
crystalline semiconductor region formed on a porous single 
crystalline semiconductor region. 

CONSTITUTION: First, a P-type Si single crystalline base is 
made porous. A thin film single crystalline layer 22 is formed 
on the surface of a porous substrate 2 1 . Then, another Si ( 
substrate 23 is prepared, and an oxide film 24 is formed on the 
surface. The substrate 23 having the oxide layer 24 on the 
surface is adhered on the surface of the layer 22 on the 
substrate 21. Thereafter, the entire substrate 21 is removed by 
etching, and the layer 22 reduced in thickness remains on the 
layer 24. Thus, oxidation expansion of the porous 
semiconductor layer is prevented to prevent influence of 
distortion to an epitaxially grown single crystal. Further, the 
layer 22 having excellent crystallinity is flatly formed 
uniformly in a reduced thickness on the layer 24 of an 
insulator. 
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>aXK«fcQS I0»»*^1-5^j*Tf*D, Sl^ 

L^L-fr^S, S i OjJHJgJSSfSfc* 
fctt, ®3fH:t>£l 0 18 i on s/cm'HlftaA 

ttfls^£ttv>*.1\ ^xa-3XM;£»v\, ste, 
*§fi»;£#<gi#u xmmiz^T, 4>»**u^- 

[0 0 10] 3. £7LKS i 0Kfcfc:<fc3Sf«##lifc 

JcBsoifciisj&frrsm £©#&«, Pisi 

HYl'i, J. Crystal Growth, Vo 
1 6 3, 5 4 7 (1 9 8 3) ) t>b<tt. Xtf^-> 



(7) #P¥5 -2 1 3 3 8 
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\>)ii&&tA?-->mz£?TBjmzBmL, mm£ 

D, S i A&Hif«fc-5fcHF»}Ktf>©liffi'ffc^CJ:D 

PIS iXft©^££?LSMbLfc©ts> *»bCJ;D 

a-KSnx^-BS i««tt, TAMXXg©*^t^ 
2tlT£D, T/H^85f!W©i*«*WliB-r5*&*»*) 

[0 0 11] ±*£© (3) (Djj&tVT, #WBS5 5- 
1 6 4 6 4^&«fc8Btt2nTV>S>b©tt, pSS i £ 
10 XA-±}CNS¥f§ilS lH£j&£U ^©±£N1PF 

M«©8'fb<ftS'&tr*5x«sta:^ £©#7XS<t> 
S(j©^> u n >$xA-±fcsmfcNS*ttft©iMB»£ 

5 XJl t J; U & t) ^-fciirSlSSWr 

i siA-fc^jLKfcu&a, «*?LR»£»fcu x 

[0 0 12] X, #frfflIK£H& 5 3 - 4 5 6 7 5^&« 

uym-tizm^s imm&u toss ijf©-ss 
stoii s i o Htr«fc 5 iz&jimmnm&ffi 

[0013] cns©&«fciatt£nft#i*tt, v>rn 

t>#?LRS&SMb3lt:SXS&£^*&, £*LRltt 
Rftfci^T, »3St5fc», TOSS iIM^®f£ 

[0 0 14] mwvm) Witt, ±!3L£<fc5fc 
raS^RtX±!El/fc «fc 5 fci&ifcg*.#5¥3IW*:ffl8tS 

[0 0 15] Sfc, *3S9J©»J®B«tt, a&Rfkhfcjg 

sttw^^^xA-M^fc«nfc#eaji^wr?>^ 

[0 0 16] *B9J©SfcSiJ©gWtt, SOIii®^; 
40 ««*«(IiIBIS^«f5Kfc'b. SMffi&SOS^, SI 

Mox©ft#-r5fcjeD»««nfc#tt*^r*rs*«M(: 

»»RWRa5»*Slf FpI KIKlFft «fc < Kigf S^S^g 

[0 0 17] *%sj©*##:^#©ff*L^fe©tt«T 
©tfeDTSii). 

[0018] *^bj©¥«#s#«, mmmmm 

#««±fc#*?L«*i(gft¥W#fi«*EUfc» 1 ©SB 
tti:, ffiK#^«#i|gS¥*ftS«©$ffite, »ig:tt 
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[0019] x, m\z, £nww-$smmfomm±.iz# 
^m^mmw-wmt, mmn^Kxm^nrcm 

* it hx m sfrit intern 2 <om$tt, mtzzt 
[0 0 2 o] x, Mfc, mmmrm^nrzmm±\z 
xh o t> mm#£nw~> u 3 >*«sa#iiM*=««c* 

fr5e£fcfi6SJS#2. OX10Vcm ! HT, +f'J 
[0 0 2 1] X, Mfc, «BiBdt«»RT?«l3cSn&*«± 

r, HtE##as -> u 3 

43tf«lE£&B!B«&flWt2. OxiOVcm^iT, +t 
>J7-©?-f 7^i'£^5. OX10- ( sec£(±T* 

flt£*/hffi©^ifjfBfi;*:ffi© 1 5 %OTT&-2>;:£:£ 

[0 0 2 2] #£E©¥^IW®»iS;££0#*U> 

[0 0 2 3] *f8M0¥i»*a5«©»jg^*tt, #?LK 

[0024] sue, £a»#<eii¥*#:tt8s±fc# 

fc «fc d »sr 5 c t t-r 5 o 
[o 0 2 5] x, m\z, #&ftK¥tn&¥m#i!m&& 

[0026] x, mummmmfamm 
nmtbxmmmmm»mmmmt^>xmt, 
m£&mm§im&m®nz#&mmmm»m. 

Jfl/£;*tt;&«#©g®£J¥fO£:b-&-5Xgi. 8MB#?L 
K*|gB¥*#S«£Xy^>^fc«fcDKi£Taxg 



(8) #W¥5-21338 
[0 0 2 7] X> 9Jfc, $ 1 ®#£?L«¥i|gS¥5*#« 

m®m\z£&mtLx&iiwmmmfcm®t, 

it 2 ©##a»¥|gS**ft:««S^t"5Xgt, 3 

mmm^m»m.m±Az^3(Dmiimmmm 

JO «#£Xy3 1 >^KJ;DIJfcST-5Xg£, &*rr*£t 
[0 0 2 8] X, fflfc, S§ 1 ©##?t»l§li¥#&f( 

©##?LM¥^a¥^M«^^-r§xet, 

«*^f*X8t, Mm3©##?LK*^ffi¥5i#:« 

«R*7#l<$SnfcfiW©gBSfiSD^t)-&SXSa:» R« 

IB#?LS*^a¥*#M*5 x «/ ? «fc D BfcST « 

[0029] x, m\z. % 1 vwmmvm 1 ©#&iii¥ 

*#««±fc, SI 2 ©3fi|ffl©Jf§ 2 ©*fjtf B ¥«#« 

s^-rsxst, mess 1 ®*iiea¥##««s^?L 

EH 2 O*i|gB¥*#»«0£lSK:, 3linWB&&<tM? 
■?*j££nfc«#0&ffi£&D£:btf5Igi, WIB# 
a«m^S¥#ftfi«&x y ? >£f J; D l&St£Xg 

[0 0 3 0] X, llfflftMlOTOf 

s»i«-r*xgt, mibi? 1 <Dmmmm%&n 
mtbx^nmmm&mmBmtzxut, m 

IBS! 2 ©#iftfl¥*fl:««fl(fc»fttt«iRTf«|<$$nfc 

ffi«£»t3Xga:, tWB*&g«®«Tl^2ftfcg 

>^c«fcoi»S"rsxgt, s^r-r^^i*#mtf 

[0 0 3 1] 

tf^fc'^^x/Hxt^fflirinfabs. x, *is© 
fe©Tafe^><, 

50 [0 0 3 2] *5gBJ©#^#:f|5#©®ji^ta, ISHft 
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JS-ft, Wflltt, KS8f£©jSfc;fe^ 
[0 0 3 3] Jgfc. *£B©#»#aftJ©im#&fc«k 

nil «©soif/Hx©fte^su jsfflwii 

[0 0 3 4] Sfc, *3&W©¥?I^S&*f©itiB#&fc:«fc 

[0 0 3 5] *%HJ©¥$ftiB#©*Bfi#£», ^JS#J 
[0 0 3 6] 

[0 0 3 7] #E«S iltlt IlifiailCiS 
«S?tJ;*i«. ¥^K96 0 0 AgS©g©?U«2ft 
*©«£««l6i&S ifcjt^«i» ##KTiC 

fc*V5T"b-€-oiRj#*»H-T»*J;5iftilSa»H#S^ 

©©> ^mm^mmit, ^m^-v^umm- 

S i JBSxfcf^^^^^dSfiSli-SCitt, 

5, fib, IS1 0 0 0t:£U:T?«, rtfiBO^C©«HK 

i jl©xfc?^^;i«}c», #?*xtf^5/-wi/ 
Jfcfi, ^7X?CVD, WBECVDfe )ECVD, ;H 

[0 0 3 8] #?LRJIl*e©rtfflfc£*©SI»)&*i&S3 

^Ofc^lyf^^lKB. St©##aS* 
^H«©X-y?>^jgS(Cjt^T*L<ita$n5o * 

##HR#£#*iBS£xlf^v^JW£ftL#3£ 
t, &^##?LK#|gai:it^LTl : t<X75 1 >^a 

^^■T5**±iCi«B a BK©##?L«^#:¥^S«^S 

[0 0 3 9] #?LJI0tt, Tffi©8*fc<fcB, NS!S i 



(9) #1^5-21338 

H Uh 1 i r^tdcfc-oTl 9 5 6 ^fc*MW*:©WSW 
0©W^£ii@iC»T^BSnfc (A. Uh 1 i r, Be 

1 1 Sys t. Tech. J . , vol 35, p. 
3 3 3 (1 9 5 6) ) „ 

[0040] v?%$.mt* mmtrnzmzs i m 

^STftD, ^©K^tt, &©<fc5T&3t«£rLT 
V>5 (T. <^#3 : J . Electrochem. S 
oc. , vol. 127, p. 4 7 6 (1 9 8 0) ) . 

io [0041] mt>> 

S1+2HF+ (2-n) e + -»S i F 2 + 2 H + + n e" 
S i F 2 + 2HF->S i F 4 +H 2 
S i F 4 + 2HF-»H 2 S i F 6 

S1+4HF+ (4-A) e , -*SiF 1 + 4H* + Ae- 
S i F4 + 2HF-*H 2 S i F 6 
[0 0 4 2] ^^Te^^e-IKWn, lETltMT 
£&bLTV>S. n&tfAtt-€-tt-£*l->'J3>l 
«*af«Pf § &» fc&g&IEftCRT* D, n > 2 X 

[0 0 4 3] EU:©z:£:#S, IE?l©#ft-t « Pg->U 
3X1 jM#tt©Na~>Un> c fcD ; &#?LKftSn^-r 

v>„ ^©^?LRftc*tts» mvimmmzRtf, 

-f fC«fcoT^8E^nT^5 (fiB\ 
ffiHt ; *Ta©^S«W^«S, vol 7 9 , S S 
D 79-9549 (1 97 9), (K. -fV-f ; S o 
lid-State EkectronicsVol 

2 4, 1 5 9 (1 9 8 1))= LfrU &#©K£fc<fc 

[0 0 4 4] 0ffi£#I?L&#t^ ^HJ^jy^ 

[0 0 4 5] PSS#:©£T&£?LSC 

[0 0 4 6] 01 (a) IC^I-J^fc. ftf, PSS 1 

©ffifi£gWtBfciiei&]«IH3;fc«fcD, #?L«ftbfcSft 
£ffifcXt:**->*;PJ5fcg£fTfcV>, 8IR¥&&ff2 2 

ffifcJ&fcfcfcJ^T, ^?LMft$-&-5o ^©#7LRSi« 
2 1 ti> ¥ISSS i ©SS2. 3 3 g/cm 3 fcit^ 
T, -?-©af**HFJ6f«jiflES5 0~2 OSfifcS^bS* 
SCtTgfil. 1-0. 6g/cm 3 0|Il;I^ 

[0 0 4 7] *V^T, HI (b) \ZK~?£5lZ, %o- 
^©S i*#:2 3^fflSLT, ^©SSfcl^bJI 2 4 £ 
Mtftbtc&s #?LHS iSfr2 1±©^SS 1H2 2 
gII:8ifti2 4^gll;i-3S i*^2 3§ftSD-& 
50 frH?>„ ZOWz. HI (c) C*-r<t5tC, ^TLMS 



(10) 



P5-2 1 3 3 
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i*&2 1 ^m7f>«iLTS i0 2 H2 4± 
C«ftbfcWSy'j3>I2 2mmi£Bf&? 

#ft«¥^ftl©8£«Wimf, iH^+vtJWS 
Ufc%fc*S^©£*©flMKI»<££tf<T*5. 

/^>U3>?XA-£l^&«§liS 112 2#, ¥S 

[0 0 4 8] d JlT#7LR¥^S#:±fc^-rs## 
[0 0 4 9] WIE#^?Ltt¥##:*SSi:lfiStt 

[0 0 5 0] MEI6»tt»«affiSWrs3£ft±fcflfit) 

[0 0 5 1] Sfc, #3BK-effl^5J:£0TS5*6iliH* 
^SWTSS^ttt, ife*©*iii]WII6i&tt# 

m?#ys£nfcfe©> $>z>wtm±mmmmm 
issnfc3i#©wtUTtt. *Bfi£fttt#isB©->u 

©X&affllcKfctk Sfcfc, *£fc*MP©»S*m© 
*^7;P5^, S©««*mtf>Sfc5£ft:tf* 

[0052] tzz-v* ^mmmmm i\z^r\t, # 

#|g}£«*ns©T!«fc<, #?LRftSniiVs*f» (Wit 

[0 0 5 3] ^ftRiNMfrSftSXy^^fcJ; 
«ftft$m£ffi£rr«2i#i&<Xy3 1 *> hfc«fc OSU 



18 



[0054] z\<n^\zimisntmm.m±.om3i l & 

M$&M 3 mt*v<)7-<Dy-(75>^&\zmVT5. OX 

<'j>te^b(Dr&z>tmz, ¥mtt&%&M<DMm<D& 

[0 0 5 5] «£fcfi&ffi««, 2X10 ( 

¥m&W-®smmW<DWm 20cm 2 ~500cm z (2 

•O^XA -1 0-Og^XA-) OttHftfcfeU 

T, ¥»##i|g*ff©P*©**flttff»©*/Mfi©^ 
&J?*©ft*fflfcft LT 1 0 9fi&Tfcai*.S Z tUfiH^ 

So 

[0056] kt, m<Dmmmmm^mt. 
[0057] immmm 2 ] &t. hjsi^j 2 £® 
2^#figu^tspai-rso 

[0 0 5 8] jfcT, H2 (a) (C^SftSi:? ICS*© 
a? »K^S^CctSxt:^^v^;^ftlCcfcD^M« 

2 l©affi^^Dh>^-f^>ftAtTNS!^llll 

2 2 ajgrisfs. 

[0 0 5 9] 02 (b) fc^$n5<fc5fcPaS 

1 ^Safr 1 2 1 SgHcfc t) H Fi?i££ffl^fc»«fc 
fifciStCioT. #&»S iX&l 2 3«St£itSo £ 
©#7LMS ill 2 3(3, ¥£SflS i ©$S2. 3 3g 
/cm 3 KJt^T, ■5-©«fflf*HF*«j|flE*5 0~2 

0%t^k$-&S^iT^*l. 1~0. 6g/cm 3 

50 ©ttHK«ftS-&*^t*»T?#5. £©#?LftB», ± 

[0 0 6 0] 02 (c) C*fJ:5K:, fc^-OCS i 

x& 1 2 4 &ffi*UT, *<ntm\zmm 1 2 5 

Ltc&, fMJfS i»*l 2 3±©*MHS 1112 2 

mmzmwuts 1 2 5 zmmizm-D s 1 a& 1 2 4 

D^«So 

[0 0 6 1] ZLOftfc, #?L«S I*#l 2 3SilX 
-yf/i'lTS iOzSl 2 5ill|«lfc«Sy 
U 3 >11 2 2 #¥»ftS#*^-r5. 

40 [0 0 6 2] co^sc^na, WB^x&zmmi 

2 5±(C^Htt^>U3>^XA-<!:RWc£^ftS i 
112 2/5?. b^t>*%— C#HftSnT» ^X 

[0 0 6 3] ^5bT#6nfc**#S^ 

S^t*?T#So 

[0064] a±^jfi«eiW2tt, mMttteftofflz 

pmmmz-NMsm^v, ^wb^t^Ds 

50 ^jfiffiaiwc^^Tfe, ^sfij8««i tran^ttti© 



(11) 
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[0 0 7 3] Z.Z.X, 04 (c) lZ73kT<kv\Z, Xy?- 
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[oo6 5] mmmmmsi m3 (&) iz^t^v >^m±mi 1 6 tux, s i,n«si i 6*, m& 
^asfft-r*. «*©$s&e<kD, xtf^vwHS #^04 (c) t*u&«k'5c, #a»vun> 



[0 0 6 6] 03 (b) fc^-r«fc5C, I y£Xfc£©SX»/3 1 >^ttKtfn&#ft&;BV>Tfe& 

S#l 3£ffijgl,T. ^©SffliCgtffcHl 4£JBjftUfc K ^(D^iC, £?LgS 1 3&4Mx*;?>if 

a, #asts i±©mis mi 2shick lts i o 2 @ i 1 5 ±izmmitbtcm^^v =i>s 



[0 0 6 7] Jfcfc, 03 (b) t^-r«fc5C, I-;f> tt*5£WT#6n-B#»*l*^rrsl£flc^$n-5. 

m±mtbX, Si 3 N*H5£, ftSD^fcttfc^tt© ffcfcS, 04 (c) \Z^V1tX^>if^jtm 1 1 6 

3 (c) C^LfcJ;?!^ ^?LK->U3>S#:®Sffi± »«nf*SS iO.Hl 1 5±fc<Sfttt*»S/U3>e7X 

OS IiN^SftSTS. ffi©Xy5P>^|»itgi*m£ /\-tm*$te%.U8iS ill 1 2#, TOiC, l^fci^ 

LTS i8N4®ftb!3K, 7tfX^>>7>y?X£|H^T -fc»Sft$tlT, £XA-±#fc, *ffi«|-^$n 
fe£V>. £©£K, £?LRS l££ffiXs/^> 

^LTS i 0»«1 4±fc»RfcU&JM8S5''J:J>JB [0 0 7 4] £3 LTftSn&^NMfcSfttt, Xy5> 

1 2&m&z#¥mimfc&mfart-5e >h\z£zm»mb&ft*z.tt3i<* »s#i«£nfc* 

[0 0 6 8] 03 (c) £fcfc*:3&!H-?fcSn3¥##S # ^sli^»iV>5£fc:feV>Tfe#»fc^'t« £<h#tT 
fcifiTfiZtlZ. 03 (b) fcfcttSXy^ X, $3&JEffi«MT||5na¥*#a#a. USS 

^KikR£:LT©S I3N4JH 1 5£Bfc*f sctlcfco j»fi^i©fe©il^&tttB©<b©TS3. 

T. «S»Tfc5S iOi*14£frLfcS 3 [0 0 7 5] [HM«1i^J5] 05 (a) tc^f«fc5 

±fc«gfttt^U3>»>XA-t^^i|8ftS i«2 fc, PIS i JMSSS#£fl!*LT, ^©£3$£ 

±H«t^^n§o z.5vx%6wt*m#£# &*£nmfcLrcmfcmm\zm\ ^stohs 3 2 & 

afcffiffl-T5C:t*»-?#5. ^JM&SSWfcfc^T'b, [0 0 7 6] 05 (b) Ctk^J; 5 fc, fep-OOS i 

*#S##8&n5. 30 #7Lit S i 3 1 ±0*|8S S i 1 3 2 ±fcjgj£ 

[0 0 6 9] BIJMIM4] *fPJ©SlSfiil«l bfcH4t/13 HKft® 3 4 Sgffifc^oS i 

W4*H4*#flgL^6#isrf5. S&3 3 £&S0£-:b-fr5, £©ft!;D£;b-Ba:8tt, i!lc# 

[0070] it?* 04 (a) ic^nsi^ta*© bfcSffln^ssips^ *•©& *?gtt#x#Hia£> 

»Kj«fi}£lc*«xbr^+'>+;^fiC«fcf)ffi^iMi«ji sua, S*»H^*TfJnf»-r5^tK:«fctjTfft)n 

&ff 1 1 2 SWTS. PfflS iJpgftS&l s. X, Htl3 41t ftH»ft«ffiSl?cb-5##?LK 

1 i<Dfm&7nh>&<i*>&\bTNm%.%g,mi wm&ms 2<nw^m&*mk^%frmzwm-z>» 

12£#j£f*. 05 (b) \Z=mt^\Z. Xy^->m±mtbX, S 

[0 0 7 1] 04 (b) iC^StlScfcofCP^S i 3 N4H3 5 SJiSSttT, aSD^fc-frfc 2 ftfflyij 3 

IWm&mWl 1 l£SffiJ;DHF?§ji££fflV^dt»t >"5XA-tft&»8t4. *^T05 (c) fc^T«fc 
figfetioT. ^?L«S 1 3i^K3-&^„ £ 40 ^?L«->U3>*#3 l©Sffl±©S i)N4)g3 

©#?L»S ill 1 3ii> 4MSAS i©^fl?2. 3 3g 5 ffl©Xy?>^lhK#^t LTS i 3 

/cm»fcJfc^T, ^©^!E£HF*§M«S£5 0~2 Ni©ftfeDfc, 7\±xV>y»ji?7.teE&miT*>& 

0%\zmkZ#ZZ\tT%mi. 1-0. 6g/cm 3 V>„ £©&£, #?LHS i 1 &4MXy<?>>fL 

©«BBfcfEft$-a-*Clt**T**. ^©^?L«S113 TS i OiJi±fc»)jiftbfcJ}lfia3/U3»B3 2*8 

[0 0 7 2] 04 (c) JC^-r«t5K, fe5-3CS i [0 0 7 7] 05 (c) ttt*a5WT#6tl5¥3M(:|} 

Sftl 14*ffl^LT, ^©^ffiC^fcll 1 5*J^JS SWT5*i*:*»^$ns. ttltt* 0 5 (b) fc^L 

l/fca, #?LKS iSflci 1 3±0*Sas iHl 1 2 fcXi/?>^M:§l£:bT©S i 3 N4l3 5 Slft^fS 

SMfcBtft»l 1 5*g®Cj#-DS iSfrl 1 4*BfiD rttioT, S i0 2 B34, 3 6*^UTSiS# 
#^-&So 50 3 3±t^Stt^~>ij3>^XA-i:R^/S*^ftS i 



Rf±R1 1 6ttTS I.N«©fW3Dk:. 7trx»/>7 



J(7 



1 1 2£^#2*¥#ftS#£i5$ir3. 04 (d) fc 
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[oo78] mmmmm e ] *$88®£Jta8« 

[0 0 7 9] 5fc1", 06 (a) K^SnS«t"5fca*0 

fc «fc -s x if * * * <t o fg«i« 

SI1 3 2£»t3o PSS 1 

3 2 SjgriffS. 

[0 0 8 0] 06 (b) fc^n-BJ:5fcPSS 
i *£gliXft 1 3 1 SSffict DHFjSjUESfflVJ&fflttft 
UtSCioT, #?L«S iifrl 3 3«R£«5o £ 
©#71RS ill 3 3«¥igJ|S i©^g£2. 33g/ 

cmMcjt^T> ^(D^mzuFmrnmrnzs o~2 0 

%fcSEfcS-&5Z:£T?flfgl. 1~0. 6g/cm 3 0 

[0 0 8 1] 06 (c) *>5-O0S 1 

Sft 1 3 4 £fflj£l/C, -tOgffifcSlfcJf 1 3 5 

#?LKS iS#13 3±®*l8as i«13 2 
±fcJ&£L£lfcfcH 1 3 7 CD^ffiCKKftl 1 3 5 m 
PS iS&l 3 4&te?):3lt3. 

[0 0 8 2] &V>T, l7f>^K±Il 3 6<tLT< 
S iaN.gl 3 6*, «^tffc2ft©yU3>^J 
A-^#ttt«bTHS[S'&*. 06 (d) t 

^1-«t5fC, £?LSvU3>*&1 3 30gffl±©S i 
sN.Sl 3 6&^*-rS„ #?L«SiS#a 
3 1 SmfWtX-yf^ltS i O2H 1 3 5, 
1 3 7±t*BMtL,fc*i|ga->U=i»i*a#S1i:*# 

[0 0 8 3] £5LT#£nfcW£Sftte, &ffffl$ 

LTmm\zm-tz>z.twi$%, x, *mB$ffl 

ttt6©fc®T&So 

[0 0 8 4] [H5lffiliW7] 07 (a) \Ztk?£o 
!£, jfc1\ PSS i J|M6ft£#&ffl»LT. ^-©£fflS£ 

MmnmitLTcmmizm^ »n*^ss4 2* 

07 (b) \Ztk?£o\z, t>5— 3©Sig 
#:4 3^ffljtbT< ■€-OgfflCBt^»4 4*ML,fc 
ft, #?LKS iS#:4 1±©^SS i»4 2±ic^ 
bfcHftl 4 5 iElft|4 4 S 

iS#4 3SjUftJ^t>-&5. COWD^te-ftlgtt, Sfe 



#l¥5-2 13 3 8 
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-T^o 07 (c) fC^-r«fc5tl» #?LKSiS#:4 1& 
^gBXy^^LT, SiOi|4 4, 4 5±fc*BMb 
Lfc*i&tilvUn ^#S^§^-r 
So 0 7 (c) fctt#£gjT#5ttS¥^S##jj*;* 

[0 0 8 5] Si0 2 l44, 4 5£:frl,TS iSft4 
3±ti(gStt*t'>ij3>9xA-t^^*ias IS 
4 2#, ^fflt, L^fe^-t»l-ft;$nT> £XA- 

ens iiiM 1 (DhcDtnmtmm 

[0 0 8 6] [Hffiffi^J 8 ] £TR *fgWOH««fii 

M8 ^08 mmvtitfmm-tz, 

[0 0 8 7] 08 (a) fcjSSns.fcSfcS*© 

fiEJl 1 4 2 PSIS i«gj|»£l 

4 2 fcjg&fS. 

[0 0 8 8] 08 (b) fC7n£tlS<fcd}£PSS 

i *iIS# 1 4 1 SIffi J; (] H Fit Sffl^fclftl: 
m\^-oX, #EKS iX#14 3(C^«$#§ 0 ZL 
©#?LRS igl4 3OT^^S i©^ft2. 3 3g/ 
cm 3 tit^T, f©fgSSHFMISS5 0~2 0 
XfcgfcStirS 1. 1~0. 6g/cm 3 © 

Lfccfcit, PMfcl 4 lfclMSns, 
[0 0 8 9] 08 (c) fc?S1-«J:3fc:, <&>3 — 30S i 

1 4 4 £JH*bT, ^©gffifcSlfcl 1 4 5 
LfcSt #?L«S iSfrl 4 3±©IMSaS 1114 2 
±(C^^tfcKftS 1 4 6©SKt, WmKM 1 4 5 
1S#1 4 4&Wl3^-&5o 
[0 0 9 0] ^©mtr, #?LK->U3>S#:^^b# 
fi9CXyf>yiTSIOiI1 4 5, 1 4 6±!:»I 

[0 0 9 1] 0 8 (d) tcW#£9!T#5*l*¥a*#S 
**«*^n5. Si02ll4o, 14 65fbTSi 
*#: 1 4 4 ±fciB*tt^>U 3 >^XA- 1 

is iii42^ ^at, L.*>t>j%-te#sfl;sn 
[0092] zvvxnzntc^mfcmmt, mm^m 
z\ttfx%%, x, *mnmmwx'®6nz>mmfc 

So 

[0093] mmmmw9] 09 (a) iz^-r^o 
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2 »rr §o 

[0 0 9 4] 09 (b) fc^-r«t5C, 3ff5Xtdftg$ 
tlS^itjlttS#5 3£JflgbT> #?LKS iS#5 1 
±©#|&S S i 1 5 2 ©SSifcRftjSjfittStf: 5 3 
0 

[0 0 9 5] 09 (b) C^-r«fc5C, Xyf 

>^BfrjLR5 4tbT, S laN4l5 4S, flSO^ibli- 

(c) c^-r«fc3fc, *asr^U3>s#:o*ffl±os 

1 3 N< 1 5 4 £8££T3o ECftC, £?L«SiSft:5 

i &^x7?>^*tT^iitt*#:5 3±mm 

09 (c) IC«#fgHJfT#Bft3W£S#^ 
[0 0 9 6] RSSIM 1 0] »J©glMl 

m^i i o &0 i o s#jiBLfc!&*si¥Hrr*. 

[0 0 9 7] 561", 010 (a) Sr^$ft&J;5 
«Ml 5 2*&mtZ>o PUS lJft|gj|£# 

1 5 KD^m^uby^ty&xbxNM^m 
i 5 2 

[0 0 9 8] 01 0 (b) t^Sn5«fc5fCPS! 

S 5 lSSffliDHF^Sffl^fcUffi 

ttStioT, ^?LRS 5 3 (C^HSitS. 

uO#JLISill53H«SSi©fS2. 3 3g 
/cmMCjfc^T, j e©Sa?&HF*£$uteg£5 0~2 
0%fcgft;att.5Z:iT?$&l. 1~0. 6g/cm 3 
©«Hfc*ft*H-5;:t*<1f^S. £©#?L«S15 3 

[0 0 9 9] 010 (c) \Zmt£?\Z y 3l£8»tt£ft: 
1 5 4*mMVT, #?LftS 5 3±0#JgftS 

1115 2 ©g® fcjR)138ifittgft 15 4 SliSD 
5. &V>T, 010 (c) {C^f.fcdt, Xy?>ifm 
itBtl 5 5 <hbT> S ijN4»fc££, &D£fc>-ftfc2 
ft©*#:£#£««UTif*»£-a-3o iSH>T0 1 0 

(d) te3*T«k3fc, ^R5/U3>S#1 5 3©S® 
±©S i a N 4 JS 1 5 5£^£-f3o £©^tC, ^HJfS 
i 1 5 3 ££iiX^>^SUT}£§®ttSft 1 
5 41l;»ftLfcMIy'j3>Il 5 2£S#£ 

[oioo] 010 (d) \ztt*mi'?%t>ti&¥m# 
fi^y'J =i>ifx/\-tn^um^s i Ji 1 5 2#, 
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w-miz. Lftbi%-\zmMifrznT, 

[0 10 1] C3tT»Sn&*»ftSft:tt, Mitt 

[0102] KJfiJgiKWl 1] HI 1 (a) K^-r«t 
fc-f, PSS I*BliS#£flf«LT, ^-O^ffi 

/&ft£#?LltftbfcS#6 lMcfTK »B£#Mii)I 
6 2 

[0 1 0 3] 01 1 (b) fc*T«fc5fc. 
1 ±©*^ftS i a 6 2 ©SffiC6^Mitta&6 3 £ 
[0 10 4] ZO&fc, £?L«S l£#6 l££»Xy 

?>>fi,xffim&gfc6 3±\zmmithtcm^yu 

20 [0105] ill (c) fcfi*58MT#6nS¥*ft: 

sto&^sn*. -ena, Mitts#;6 3±}cieatt 

**>>U3>!>XA-2:ini<Sa*ilgilS 116 2^, 

mizM&zntcibw&z, z\o lt% zntc^mfaM 
[0106] mmmmm 1 2] »t> *^hj©hmi 

}§M 1 2 £0 1 2 £#JiL&^e>j#M-r3o 

[0107] 5tT> 012 (a) fc^snsisfca* 

jo vmmfo&mz&%^\i9*is^)vj&mz&v)m*Mm 

m&M 1 6 2 SJgj&f 5. PSS i #^fl*#: 

1 6 1 ©sw^d h>Si-^->aAbTNM#^as 

1 6 2 £»j£-r-5. 

[0 10 8] 012 (b) fc^Sti-SJ;3fcPS 
S i*^SS#:i 6 l£*ffi«fcDHF»«£fflV>fc|BMi 
ib^Sfc«fcoT, #a«S 6 3iC^R$it^ 0 

^©#?LSS i 11 6 3«¥MfflS i ©^S2. 3 3g 
/cm'iCJt^T, -tCDffiS*HFSPaEjiaS5 0~2 
OXlzmtrntZZtT-mmi. 1-0. 6g/cm 3 

40 ©«Htcgffc;£i*:5;ii#Tfrs. ^©#a«n 6 3 

[0 1 0 9] 01 2 (c) fcjK'T.fcSfc. ^Mttttff 
1 6 4£ffl*LT, ^ERS iSffl 6 3±©#^SS 
i 11 6 2 ©SHi^MIttSft 1 6 4 m<0^h^ 
So 01 2 (c) IZTRtkolZ, #?LKS iSftl 6 3 

%±i&xy^>m£LTytMm®M&i 6 4±mm 

ftbfc*^~>'Jn>ll 6 2£^S$*, ¥¥#:Sfr 

[o 1 1 o] 01 2 (d) \z\tt%mrto*>ftz¥mfc 
50 sft^sns. ^-n«> ^s®tts#:i 6 4±tc^a 
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ft*t2/U3>^XA-t^^i(8SS ill 6 2ifi, 

[0 112] [gjgfig&m 3] 01 am^xmmt 

5.113 (a) C^T«fc5t, jtr, S IJ&fiNIStt ifl 
1 3 0 0 0 1 aBH#IL»®« 13 0 1 SJ^fcTS. 
TK#MS«1 3 0 l±fci*0«I)SISC±t)* 

us i wgsji 1302 &wf&r& (mis (w ) . 

[0 113] #j£S i*^SBl 3 0 2±KKfcBil 3 

0 3»&f 5 (013 (c) ) o 

[0114] gy©s isfti 3 o 4©gffi±t^$n 
&BMtK 1305 tmtmim 1303 t^wo^-a- 

5 (01 3 (d) ) . 

[0 115] ^T^ftRft^trfiCgHT^fcS 1J& 

1300 mwm<Dmmmmm^xy^>^ 20 

tiO»SU #?LH««1 3 0 l£HfcEj£it£ (01 
3 (e) ) . 

[0 116] £?LR»«1 3 0 lSly^^U 

■fS (HI 3 (f) ) . 
[0 117] C©«fc3fcIg£SyBUfc«£\ #?LS{b 

izmtmrnzmm-ez, #?lhs i»x-^>^ 

[0 118] ft, 01 3SC^L£M®|1 3 0 3 *JgJ« 50 
iTf^ 3fg|S i Wll 1 3 0 2 1 3 0 5 t 

mm&Q&-b#Z>Z\t>b^mr$>r), SiS^13 04 
ICMSn&lftltl 3 0 5©ft=bDfc, #5>X^© 

[0 119] X, &«ffi$m75£l 2te£W-3£a:g 

[0 12 0] H5l/T#6tl*¥##:at#:tt^itJI«« 

l^aii 2\z£r>%t>nz>¥mfcM&tmm\z&nrz®. 

[0 12 1] £#«fc&ffiWfc<fc^T#»9i£K 40 
[0 12 2] 

[*5fiPJ] i nchT2 0 03^D 

>®ji*5s^fcPi (i o o) m&s ii* (si 

C7XA-) fc5 OX©HF^*K*V>T»ttflyfo£;i 
Lfco IlO^f0««Eaflttt, 10 0mA/cm 2 TSo 
&. H©l$©£?LJMfc;3t&tt, 8. 4(im/min. T 
*D 2 0 OS^n>0i$^-3fePl (10 0) Si 

[0123] PS (100) #?LHS i 1 ±lzM 50 
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BE (^fll^+y-iMolecular Be 
am Epitaxy) gtiO, Silt^v't^ 

MM : 7 0 0"C 

ffi* : lX10- ! Torr 

0. lnm/sec 
[0 12 4] C(OlW + i'tJH2 l©Sffi 

t, SISIC5 0 0 0A©^fcjf 2 4&7gj£L&fc3-:£ 
©S il#23 SMfc$>tJ'&, £*#H&fiT 8 0 0 
V, 0. 5 B*fl!jfif!H-S 2^fflSil# 

(1:3:8) £ffl^T#?LKS i«#2 1 5l>yf> 

[0 12 5] ffiSEUfcJjafcjU^S iljM6i&©7y«li 
ItimfcfcKfcVvrSXy^^aigtt. »«#137 

d>tos (yymmmmmmi : 3 : 8) 

§. tStt, 2 0 0 5*n>©ff*£j$o&£?LRfc 
£tlfcS i»&2 ltt, 2»Tl»£Sn&. 

[0126] £ 5 LT, S iOzf 24±[;0. 5 fim 
©JS*.£}#o S i M 2 2 £«T£fco 

[0 12 7] X, #^nfc*^aS IS©JP**jtSS 
XU^V^hU-Sffl^TW'Cfc. *#«Jfctt, 3 in 

i nch^XA-©ffl|*3Cfe^T*«gfiS il©J?&© 

s*fit*/jNfii©iitt, m&<Dm±{mzttLT5%pjrf 
izmmnrwco 

[0128] x, mmmi-mwimiz^^mm^s ii© 

¥fflttfl0i§fll> K»fcfi8!BSttl x lOVcm'RT 

[0 12 9] X, fMSlItOt, MOS c-t 

£3, 2. Oxl0- s sectl>5BHtSLL 
[0 13 0] (31*012) BCg4 i nc hT5 0 05? 

□ >©J?£-£&ofcPM (10 0) Jftg&S i£#i;:5 
0%©HFSH8£iffc*ViT»ffift;*S*J6U&. £©m© 
WXM&\$, 10 0mA/cm ! T*^fc. £©P#©# 
3UHbi£i£tt, 8. 4jim/min. T&D5 0 057 

□ >©Jf^£fcH£P34 (10 0) SilMmt 6 

[0 13 1] PS (1 0 0) MJfS iS#:2 l±fc7 
5X?C VDfeiCfcD, S i Xtfr? + i/^JWg2 2£ 
0. 5 5?D>ISM2tfc. £lT©t 

^:SiH 4 
K«WJ : 1 0 0W 
fiS : 8 0 0*C 
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BE* : lX10- ! Torr 
ffc&Mg. : 2. 5 nm/s e c 
[0 13 2] :0It^+->tJH2 2(Dmm 

fc, 5 0 0 0 A©»ftH 2 4 SJg^SlxfcgiJOS i 

S&2 3aSfc*t»1i-, S*»H^ t t , T7 0 0*C, 0. 
5l$ffl»3RTS::ifc<fcr), 2r>©S i 3&Ete 
KD^fr^fcc 7 7«SiIi (1:3: 

8) £$V>T#?IKS iS#:2 1 Sls/f>^»SL 

[0 13 3] WJEbfcJ;5ta»OS i*^S©7<yffi 10 

U>mnm (7ylISIi§ll : 3 : 8) 

S. -ffc^S, 5 0 0 3^n>©i¥*S:^ofc#?LKft 

sn&s i£ft2i«. 5«-T»ssnfc. 

[0 13 4] SiO 2 S24±t0. 5 /xm©Jf 

[0135] x, #snfc*^ns i M<om&&£&m 

XU^V^ HJ-£flH>TIKfc. JWfrWfcti, 4 i n 
c h<7X/N-©£H£*fi£-frT«iJ£bfc„ ^-0$SS4 a? 
i n c h»>XA-Offirtt*ViT*«ias i /P©ff£*© 
S:fcttifB/Wfi©£tt, »*-0S^fiiC*tLT7%KT 
\zmZ-ZftTWc, 

[0136] x, mmm^m^mz^z^MiS is© 
¥««*©«£, m^mmmn lxiovcmw 

!C«lAStlTfeD> J9MSJIS I ST&fclgfcfctrtT, ft 

$ tiT v s s £ t -hmm-Z tifeo 

[0 1 3 7] X, IMgfiS IBICES, MOS c-t 
SSffl^T^V'J7-©7^7i"f &*mmbtct 30 
£3, 2. 0 X 1 0" 3 s e c i^5fif^ttS^Lfc. 

[0138] C^«SM3) US 3 i nchT2 0 03^ 
ay<Dm^m^TcPM (l 0 0) ¥fefls 1S& (s 

IOXA-) £5 0%(DHF®M*\Z&^XmM{m* 
lit H©P$©*SiEi8£«, 10 0mA/cm 2 T$> 
•afc. E©l»#©#?LJHfcj&gfcl. 8. 4Atm/min. 
T£> D 2 0 O50n>©Jlt»&8p-3fcPI! (10 0) S 
2 4#T#?LKfc2tlfco 

[0 13 9] (1 0 0) #?LMS i£#2 l±fc/1 
-f 7^^y^-SfcJ;t). S i xtr**5/*;WB2 2 40 
SO. 5 5*D>©JlU&fc&fi£i*fc. fit 
T©t*0T*^. 
RFffiSfS : 1 0 0MHz 
fW^^TJ : 6 0 0W 
}&«: 3 0 0*C 

Ar#Xffi# : 8X 1 0" 3 To r r 
J&ftPfftfl: 6 0# 

MtSfcrH'TX : - 2 0 0 V 
2£#BSKn--r7X : +5 V 
[0 14 0] ^K, cfflIlf^^ytJH2 2©gI 50 
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\Z, gfflfc5 0 0 0 A©${bJI2 4&Wf&L1tM<DS i 
S&2 3£fito*:fo1h S^HSttTf 8 0 CC. 0. 
5 I^IIBifiJft-r S t fc«fc Q , 2^©SiS#£, 
MD^fc^fco &lr>7, 7yffigtf!g8$ (1:3: 
8) fcffl^T£?LKS i S&2 1 £l7f>^iiL 

[0 14 1] MMLfc<i:5[ca^©S I«l6ffi©7 5>« 
uymUm. (7y«Ml»l : 3 : 8) 
£„ t"&t>*» 2 0 0 3^a>©i?^^ofc#?LKft 

[0 14 2] SiOil24±K0. 5 Mm 

[0 14 3] (HJi0lJ4) Eg3 i nchT2 0 0 3^7 
n>©JS*£#ofcPg (1 0 0) IMg&S i»#:iC5 
OX©HF»«*fc*V>TBffifl^fcJfibfc. £©P#© 
«SE^SSJ> 1 0OmA/cm ! T$'3£. £©R#©# 
TLRftSftte, 8. 4wm/min. T&D2 0 03? 
D>©Jf#.£jtofcPS (100) S i IfrtftS, 2 

[0 14 4] PM (10 0) #?L«S IS&2 l±te«j 
fflj&ft&fcckD, SiimytiH2 2S0. 5 3 

M:Sn 
&£&&: 9 0 0*C 

: H 2 

fifcSPfffi: 1 0# 

[0 14 5] iOlH^ + ytJH2 2©gI 

fc, ^ffiiC5 0 0 0 A©lfrffc;B2 4S^Lfct>5-7j 
©S il#2 3 £fifc*;bl£, S*£H&tjJT?8 0 0 
•C, 0. 5«fMjfi[»-r5C:tt«fc0, 2-3©SiIf 
&HfcflSl> 7 y 

(1:3:8) £JflV>T#?LKS iS#:2 l£xy?> 
^iSLfc. 2 0 0 3 £□>©)¥#■ £gfofc# 

EJtfc^tlfc Sl»21it 2 #TPfc££ftfco 

[0146] :^IT> SlO 2 124±|C0. 5 urn 
©J¥#&flF'3&«|gftS i 12 2*«-e#fc 0 

[0147] (HJ6W5) *g3 i nchT2 0 05? 
a>©JP^£jfo£PS (10 0) JftftiS l*&fC5 
OX©HF^*fc::feV>TKffifcj££JfiLfc. £©Rf© 
•SISfifi, 10 0mA/cm ! T$ofc, c;©Bt©# 
?LKftiiStt. 8. 4nm/mln, TfeD 2 0 03i7 
n>OIM^fcPI (10 0) SiS#3*fc 2 
4^T^?LMft$nfco 

[0 14 8] PI (100) #?LRS iS^2 1 ±K« 
ECVD^fci;D, SiXW+>'tJH2 1S0. 5 

3i7D>©J?^.Cjj5S$ii^o filTOt* 
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V—7>%7> : S i lU 
U T-flX : H 2 
MM : 8 5 ot; 
B13: 1 X 1 0" 2 To r r 
J&KStK : 3. 3 nm/s e c 



¥1B«*OiB*. <E£fcRB!&£ttl x lO'/cmW 



[0 15 5] X, ¥£fftS i jf T^^D^It 



[0 14 9] :tDlt^-/tJH2 2©i?B &£^T'>g^ U 7-©^ 7^ A£SiSb£i 

fc, gffifc5 0 0 0 A©£fcJi2 4§liLfcgiJ©S i £3, 2. 0 X 1 0" 3 s e c 

Sfr£Ma&fc>-th g*»H§WT!8 0 CC, 0. 5 Bf [0 15 6] (HMM 7 ) jfig 3 i nchl?2 0 05? 

WiaSf!rt"5 2:tte«fcO, 2t?OS iS#:2 3*, 3l@t D>©Jit^£f# ofcPS (1 0 0) S i £#±fcCVD 

S£D-&b*fco ^C^T, 7y«$HMM (1:3: JO S i Xtf^^v-WHS 122^0. 53?D 

fee f^d:. 2 0 0 3?D>©Jf#.£Jtofc#ft«lb£ RJS#7.«a : S i H* C 1 » 1 0 0 0 SCCM 

tt&S i£fm», 2#T?|$£$n&. H 2 2 3 0 1 /min. 

[0 15 0] SiO!l24±l;0. 5/im fiH : 1 0 8 0*C 

0ff*&fto&*l6BS i l^WT^fco 7-7.#X EA:80Torr 

£l/T. S i H 2 C liSlKft^Cli, $ftfift£gc B#W:lmin. 

+m±m^z»mmz>^ mmmmzm^mm [0157] cosmos oxoHFssattpit^TB 

Iyf>»H JH^Snfc. ffifcriSSffiUfc. £ 10 0mA/c 

[0 15 1] @6»09 6) gg3 i nchT2 0 05? m z T£>o£c £©Rf ©#&«« 8. 4 jam/ 
D>Ojp*SJ#ofcPS! (1 0 0) S iSftl 2 l±fc 39 m i n. D 2 0 0 5 V n>©Jp&£$o7tPS ( 1 

CVD&KJ:D, SlX^i/tM12 2S159 0 0) S 1 1 2 1 £#(2, 2 4^T#?LR{b^tl 

a>©jp#mB«s-a-&. oto^ot fc. ^(ommitm^u, pm (100) siisow 

*S. #?lKft£tl, S i Xfcf**5/*;Wf 1 2 2 

fiJfoffXHE*: S iH,C 1> 1 0 0 0 SCCM ft^ofc. Z. (DXE )VM 1 2 2 ©gffl 

H2 2 3 0 1/min. fc, gffllc 5 0 0 0 AoR-fcl 12 5 »&LfcEij0S 

fift : 1 0 8 0X2 iSfrl 2 4 Ss)i£H3WC8 0 0"C> 

EE*:8 0Torr 0. 5 Bf KiajS&TS E t\Z& 0, 2"3©Si£#£. Si 

BtM: 2m in. ISfcte 0 #^-&fc 0 7 y (1 : 

[0 15 2] HOSfcl 2 lfc5 OXOHFjgJBtf'fcfc 3:8) £JB^T#?LSIS i 1 2 3 SrX-y5 1 >?^ 

^xmmit^mvtzc £©i§©«aHif£», 100m ^ sufc. -r-st, 2 0 os?D>©jj#.£jtofc£?ijt 

A/cm z T&-ofc. X, £©B#©#?lftfcjim(i, fcSnfcS 1 Sfrl 2 3 tt, 2#TB£3c3ft;fc 0 

8. 4/im/min. 2 0 O5?D>0l^ [0 1 5 8] 3ffi*?ffit^£££0rlii&&©££, S 

•^cPffi (10 0) SiS#12 1i#lt 2 4#T# ill 2 2ttt«ffc**Sa^fi6»#ASnT*61*, & 

aRfcsnfc. £©»«&&•?«, ps (ioo) si ftft&MimmmnT^zz.tfimmzntc, 

£#1 2 l©*##?L«fc«*n, S illf^ytiH [0159] (&ffi«8) itg3 i nc h*C2 0 05# 

1 2 2(;li»WoL #fc> uffliH?+->t^ n>©JP**fifo&PS (10 0) S igfci 2 log 

112 2 ©gffifc, *ffifc5 0 0 0A©®fcHl 2 5£ ffifC7°a h>0-f t^ACiot, NHS ill 2 2 

7Bj£l/&ai0S 2 4£fito*:b-8\ 3*3?B& &1 5^a>CDjp*t^l/fc. H + &A»Hu 5X1 

f£T8 0 0lC, 0. 5BfM»gftTS£fcfc<fc!>, 2O0 0 15 (ions/cm 2 ) T&ofc. £©Sft£5 0% 
SUM. aSCaSD^fcttfc. 7y«»# 40 ©HF|^OTK::?3^Ti»»b$£#fiLfco £0itf©«8i} 

(1:3:8) &JHV>T#?LStS iHfM 2 3£ 1 0 0mA/cm ! T$ioL £©ffi|©#?tf| 

X<!r<?>tffi£L1t. ?&t. 2 0 0 3?n>©Jf#.£ ft3t£tt» 8. 4/xm/min. -e&D 2 0 03?n> 

3tofc#?LHft$nfcs is#i 2 3«, 2ttrm£z (Dm^m-Dtzvm (ioo) s is#i 2 i^ki, 

tlfc. 2 4#T#?[«ft2tlfc„ WMLfcJ;5{C^0|lgft^ 

[0153] x, #snfc#»i&s \ m<om^^&m t«> pm (100) s 13^1 2 i©#a»#?LRfcs 

XiJ^V^h'J-*ffl^TSI^&tC5, 3inch^7 hNlS ill 2 2!;(«»ofc, ^©N 

XA-©HW(C*3^T*^SS i S©i¥^©fi±«i:ft i JB 1 2 20gffiC, 5 0 0 0 AoK^bJB 1 

4N«©Mtt> ]?^©ft*ttfc*fbT5 X£tTt«l*6n 2 5 &J&£b&9]©S i S# 1 2 4 &afe*fc-&, 

tv»&. #HS4>-e8 o ot:, o. 5©raa»-r5ctfc«to, 

[0 15 4] X, S»*?ffi*K!i£.J:5*l8as i H© 50 2r3©S i KHtftSD^fctlrfc. ^^T. 7y 



(17) 
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vm&mmm <i : 3 : 8> £jsv>t#?lks ia#a 

2 3 51^? >^iSlft„ 2 0 03?P>© 

m^m-otz^m^ntcs is#i 2 3 a, 2#t 

[0 16 0] S»flT®»ii;: < fc38ffl«g?©i^ s 
i 11 2 2 tK«rfcfti|g»^fiS(4S»X$nT*5-r. & 

[0161] (§IJfi«9) jtg3 i nchT2 0 0 3^ 
D>©JP#£#o&Pai (10 0) «§!,SiSfr£5 
OX©HF^*fc*lvr|»Sfl;j£S:JfiU;fc:. £©Bf® iff 
flllS^ft^ lOOmA/cm't^L C0li#©# 
HmmmU. 8. 4/im/min. T*D 2 0 03^ 
O>0/f^S:}tofcPS (100) S I 2 

[0 16 2] (1 0 0) #a«S iSftl l±fc 

MBE (^f»lW*y-:Molecular B 
earn E p i t a x y) «kD, S i Xtr^v"*- 
JH12 50. 5 3 9 D >Off*t^fiS-frfc Q *IS^ 

fi«:7 0 0t: ^ 
JEfr : lX10-'Torr 

: 0. 1 nm/s e c 
[0 16 3] &\Z, ^©Xtf^^vtJI/S 1 2©g® 
fc. gfflic 5 0 0 0 A©Kft» 1 4 £Jgj5£LfcB'J©S i 

3&fita&fcH\ ^.mwm%^8 0 ot;, 0. 

WO'&fcr&fc. JfcHTf, SEEECVDfeJCfcoTS i»N« 
&ttD£fc1*fc2;R©S iatftCO. lMm©Jf^.fc« 

stfco #?LKS#±©SfcK©#£Ef&«rf 

Jg« (1 : 3 : 8) £ffll>T#?LRS iSftl 
f>^ISLf;. 2 0 0 3£n>©Jf#.£fe-3 

tc&umtzntc sii^iiH, 2 #TR££$n£, 

S isN4Sl 5S»£-Ufc»ttt, Si0 2 114±t 
0. 5/jm0ff#£J#ofc*KSS 

[0 16 4] j£ifl*^ttttfc<fc5»rB«S©i8:B, S 
[0 16 5] (HJfifll 0) m&3 i n c hT2 0 0 5 40 

paxDrnz-zm-DtcPm (100) $&jisi£ftk: 

5 0XOHFjSfiKtf»K*HTiaMift^S«Ufc. ^©Bf 
©mSfHSStt, lOOmA/cm'T^ofc. £©»#© 
#?LRft^Stt, 8. 4iim/min. T*D 2 0 05 

puxDm&zft-DtcPm (ioo) siMtm 

2 4^-T#?L«ft$nfc„ 

[0 16 6] MPS (1 0 0) ^-TLKS l±\z 

^XYCVDSiao- s ixtf^>^;mi 2£ 
0. 5 3^a>©jf^tj^gSiifc 0 



#l¥5-2 13 3 8 

#X : S i H< 

: 1 0 0W 
fflg : 8 0 0"C 
Eft : 1 X 1 0" 2 To r r 
/fcfiJSS: 2. 5 nm/s e c 

[0 16 7] Ml^^->ti«12©SI 
K, mm\z5 0 0 OAoKftHl 4S^Ufc»J©S i 
S&SMfe&fc-tt, 3*»H&+Tf8 0 Ot, 0. 5Sf 

^•tJii&c SffCVDffiiaoTS i 3 N 4 ^@£ 

2 tt©S i*#fc0. 1 /imOI*l;«Sl 
fc. ■?■©&, ^7L»»fcl 1 ±©£rtJt©#£EJ6tt'f 

»fflt (1 : 3 : 8) £jBV>T#?titS iS&l lSxy 
?>^»*l/fc. -T5i> 2 0 03i?n >©]?#•£ 
fc#?LRfl2Sn& SiSftlllt 2 ^T^S^tlfco 
S isNiJSJl 5*»SLfcafctt, SiOj±tC0. 5 
/im©J?*£8«3;MMSIiS I « 1 2 S^1-5Sft:*tJg 

[0 16 8] X, #Sn&*I6ftS i«©J**£j£2g 
XU7y*hU-*^TfKfc£Z:3, 3inch^ 
XA-©fflrt(C*5^T¥fellS iH©»#©ft*ffi£flk 

/hfi©gtt, j?*©«*ttt^uT 5 %&,yizm^. sn 

TWc„ 

[0 1 6 9] X, S i r t 1 ely^j'SI^B 
X 1 0 s /cm 2 KTirSJx5»nT^D, VISAS iffjg 

[0 1 7 0] X, *BjiS IJBfct?£, MOS c-t 

2. 0xl0- s seca>5ilWl^lfe o 
[0 17 1] (£Jfi0U 1) fi&3 inchT?2 0 0 5 
ZnXDmZ-Zm^tcPM (10 0) VISIIS iS&fc 
5 0%©HF»**fc*t>TR«to£&Ml/&. £©P# 
©*Sffc&Kli> 1 0 0mA/cm 2 Tcfeofe„ £©B#© 
#7LKft3iJgte, 8. 4<im/min. T&D2 0 03 
/7a>©ff^SJ#ofcPa (10 0) S iMfc^mt, 

[0 17 2] Pffi (1 0 0) ^?LRS l_htCA* 
-f7XX^y*--fefc«k»3, SllW+ytJHl2 
SO. 5 3^n>©jf*(^ftS-&fco K 

RFM?S$C : 1 0 0MHz 
iSWSMI* : 6 0 0W 

Si? : 3 o ot; 

ArM : 8X 1 0" 3 To r r 

mmrn-. 6 o# 

^-y 7 MKft/Vf 7X : - 2 0 0 V 
&ffi&WW7Z : + 5V 



(18) 
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[ 0 17 3] JfefC, u©Itf^ + ytiH120H 
fc, fSHfc 5 0 0 0 AoKftH 1 4 SrJgfigbfcgiJWS i 
£#£Bfc«6fc1*\ $3R3SH8Wn?8 0 0t;» 0. 5B# 

fc2$0S I£#fc0. 1 /m©J¥#K:«BLfc. ^0 

^tJ:oTl»*Ufc. *^T7^1M« (1 : 
3 : 8) £lV>T#?MtS iSftl l&Xy^^B&S 

^nfcsiSfriitt, 2^^s$nfc 0 sisN 4 » 

1 5SK5*Ufc»Ctt, S i O.Jf 1 4±K0. 5 Mm 
[0 17 4] S i»N«Ji©ft*>»3fc, 7tfX^/> 

[0175] (Hifi#U 2) |SS3 i n chT2 0 05 

zu><Dm%-*m^tc¥w. (ioo) wsn sialic 

5 OSKOHF»SJE(f>fc*^Tl5Baift;j3ESJfibfc. £©P# a? 
©WflS^gii, 10 0mA/cm ! 1?|ioL £0Rf0 
^JLStfcJt&tt, 8. 4nm/mln. T&D2003 

^d>oj?*s}#o&ps (ioo si&#±mt* 
[0 17 6] PM (1 0 0) #?lks is&i mm 

ffij*fifefcJ:D. SilW*>-tJHl2S0. 5 3 

Tab -So 

!ti:Sn 

J$£&£ : 9 0 0"C 50 
j£££IB£C : H 2 

$»#K: 1 0# 

^r_y, y hjtx|;H7X : - 2 0 0 V 
&tmWW7X : + 5V 
[0 17 7] JJct, Z.(DX\Z9*Fi"r)VB 1 2©Sffl 
iC, SHiC 5 0 0 0 A©^ftl 1 4 S^UfcSiJ© S i 
S#13£fita*fe1i\ ^^Hm+T8 0 0t;> 0. 

teD^bitfc. MJECVD^iCcfcoTS iaN^&D-g- 
Mfe2««)SiS#l:0. 1 jttm©J9C#fc*E83li- 40 

&. -eon. #a«i*±0^«©*JSfStt^t> 

Xy^>^K<k^Tifc£t^ *^T7y*ll« 
(1:3:8) W>T#?LRS 1&I7?> 
^iSLL 2 0 0 5^D>Oj***fcofc^ 

3 N<Jfil 5<£^SLfc^iCii, SiO 2 I14±i;0. 
5 MmOJ¥*SJ#ofc¥«SS 1112 

[0 17 8] *&, S iiNiMtDRfrQlZ, 7Hiy> 



#M¥ 5-21338 

[0 17 9] 3) Eg 3 i n c hT2 0 0 3 

£D>©J*#£8o&P3! (10 0) ^MIlSiX#:tC 
5 O%0HF^jg*tC*3V^Tl»ti«SMbfeo £©»f 
0*8K!S£fck 10 0mA/cm ! T$ofe. £©I1#0 
^Tinitm&iX 8. 4£tm/min. T&D2 0 03 
^n>©Jf^^«fofcPS (10 0) Sil^S, 
2 4#T#?LKft3ttfco 

[0 18 0] PS (1 0 0) #?LKS 1±C» 
EECVDj3cC«kt), SiI^+ytJHl2$0. 5 

V-73?X :S1H< 
U 7~#X : H 2 
: 8 5 0"C 
EE* : 1 x 1 0- z To r r 
f&MMm: 3. 3 nm/s e c 
[0 18 1] :(DlW^tJHl2©gI 
fc, SlBtC 5 0 0 0 A©g|{fc» 1 4 S^UfcB'JOS i 
*#: 1 3 SStafcfcli;, Ssfc^H&fTS 0 0*C, 0. 

5^wafR > r5!:tfc < fct). 2o©s immmmiz^ 

V-erfoZntc, *B£CVDj£fc,koTS UN* 

£I£ 0 ^fc-S-fc 2 ft© S i 0 . In m©jf 
®$-frfco ■£■©«, ^TLRSftl l-h©gfcKl 5©* 
£Hfcft^*>Xy3 1 >^fc±oT|l&£L&. &V>T7 
yflMS£fg« (1:3:8) £fflV>T£?LJtS i Sft 
1 1 Sl7f>^lSLfc„ 2 0 03^D>© 

S isN4»l 5S»*Ufc«ttt» SiO* 
S14±}C0. 5 <tm©JP**i#ofc¥iKas 

[0 18 2] V-X^TstbT, SiHjClsSEWfc 

#a«»#[-#^i|]ix-y?>^#i4«> nsfsn 

[0 18 3] mMMl 4) jtg 3 1 n c hT?2 0 0 3 
^n>©Jf*SJtofcP^ (10 0) S I2£#l 1 1± 
fcCVDj£fc«tt), S iXtf^xWHl 1 2£13 
/7o>©Jf^ic^fi$iifco «T©t&D 

SiS^X^a : S i H< C 1 2 1 0 0 0 SCCM 
H 2 2 3 0 1 /min. 

fig : i o 8 or: 

mil : 8 0 T o r r 
IffK: 2m i n. 

[0 18 4] r©Sft^5 O%0HF^«tj3[C*3V^TH 
ffiftJ&Srffofc, ^0P#©«^K«, lOOmA/c 
m 2 T2feo& 0 X> £©m©#?LKft;ji«B:, 8. 4 W 
m/min. te&D, 2 0 0 S#O>0JP&£}#o7iP 
ffl (10 0) S 2 4^T#?LRft3n 



(19) 
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35 

&. z.<Dmmmx\t, pi (ioo) s i £#©&#» 
#a«^$n, s i xfc^*->*;wB 1 2 2 c«»b^ 

fcfr-afc. jfct, :©iiimt^ii 1 2©SM 
fc. gfflfc 5 0 0 0 AO»ftlSJg^L/&S i S# 1 1 
4*afe*t>ii-, g*3!!H§tfT?8 0 0"C, 0. 5 3#Ffl 

Tco «EECVDj£fc«fcoTS i 3 N<£, flfi 2 
ftCSilftCO. 1 iimeDJS$Tf««U&. Jfc^Tf, 

ioTiStS. Jfc^T, 7yfflBffimm (1:3: 

8) £fflV^T#?LRS ilEflcl 

fc. -TSt, 2 0 05?D>©Jp*£f$^fe£?lJWb$ 

nfcsia»ii3», 2#T»*«*n&. 

[0 18 5] S isN4ll 1 6*»Sl/fcftKtt, Si 
Oa±fcl jm©Jl^*i#o;MM8fiS 11112^1 

[o 1 8 6] x, #&n&*isiis i m<Dm^mm. 

XU^V^hU-Sffl^TW^&tC5, 3inch>j7 
X/\-©HrtC£^T¥#£ilS ijf©JP*©g±ffl£§ 

[0 18 7] X, SffltfPffiaHgifcJcSJiMSBS iJS© 
¥ffifaS?©&t*> «S^B§^««1 x 1 0 J /cm 2 HT 

Tcum^mmx^nx^-f, m^&mm^ 
[0 1 8 8] x, mm&s imz-DZ. MOS c-t 

m&MKT>3>fk*v 'J T-CDy^yf-IAZmMLtct 
2. OX 1 O- 3 s e c i^SENSSjjsl/fc. 
[0189] (HJiWl 5) it&3 i nchT2 0 05 
*D>©Jp#£j#ofcPffl (10 0) S 1 1± 

CCVDSC<fcD, S ixfc!3MfS/*JHSl 1 2£0. 
5$#a>©J?#fcj&B3ttfc. 

EtetfaSK* : S i H» C 1 1 1 0 0 0 SCCM 
H 2 2 3 0 1 /mln. 
MS: 1 0 8 0"C 
Btl : 8 0 T o r r 
R#W : lm i n. 

[0 19 0] Z<D&mZ5 0%CDHFMf(:*^Tl 
ffitofc^WLfc. £©R#©*SMi, lOOmA/c 
m z T*r3fc 0 d®fif©#?L«jb3iSt^ 8. 4ym/ 
mi n. TSD 2 0 0 5 9 D>©J?#£&-3 TcPM (1 
0 0) Silftllltm 2 4#T#&Kfc;*n 

fco £®nisferra> (ioo) s iif mo 

»IWft$ftS il^ytJUl 1 2Kttgfc 
*tfc#r>;fc. 

[0 19 1] ^fflllf^+^tJl'll 1 2©gffl 

fc, SfflC5 0 0 0 A©^b»£flMbfcS 1 
4SMbt, ^M^-esoot:. 0. oRfffi 



fcttfc. MffiCVDjSSCioTS iaN4*, |£ 

9#fc>it;fc:2ft©S iStttO. 1 # m©J¥#fc«SBL 
&. «lr>T, #aRft»fr 1 1 3 ±©SfcBt 116©* 
£SMH^>xy^>^K<koTB££Lfco 
7yffi»»lt»F« (1:3:8) SfflWr, #JLRS i 
S*l 1 3Sxs/5 1 >^|SSiScUfc. 2 0 05^ 

D>©jp*S^-Dfc^?LRftSnfcS iS#l 1 3tt, 
2#T^S£nfc. S l.N^Hl 1 6*»Sbfc«C 
10 tt, SiOiI115it;0. 5 MmOjf^^SFofc* 
fellS i 11 1 2 5tf5W«ttL Sii«^ 
&««!?©*§*> S I IfcHSr&fcilSilK 

[0 19 2] mMMl 6) fig 3 i ncht2 0 0 5 
£n>©J¥#.£}fofcPi! (10 0) s 13£#1 1 1© 
mmiZ^U b>(D-i :t>&A!£<fcoT. NSS ill 1 
2S15^n>©iP*T^bfc. H + ffiA*». 5X 
10 15 (i on s/cm 2 ) -pfcofc. ^©*#iC5 0 
20 X©HF»a^fc:fcV>T»«fcJitSJfiLfc. £©S#©* 
mmmt, 10 0mA/cm ! T*ofc £©Pf©#?L 
8. 4(jm/min. T£>D> 2 0 05^ 
D >©*#-£ Jtofc PS (10 0) S imW-l 1 1£# 
tt, 2 4#T#?LRfb3ftfc. C©»ffifcJiJsT?tt, PS 
(10 0) SiSfrll l©#oWlRft£tU NSS 
ill 1 2fc»fgfo&*fc#ofc. £©NSS iff 

1 1 2 ©SffifC, gffifc 5 0 0 0 AcS-fcl 1 1 5 &m 
l&Lfzm<DS ig#l 1 4£Sfc£-t>-a\ K*#H^t 

T8 0 0t\ o. 5ttffftig*t3£<hi::<fctK 2o©s 

30 iSft£> MK&D ^clritf, 

(CioTS i»N4*a6D^to'a-fc2tt©S iSfrfCO. 
1 Mm©JP#Tf«EBU£. #?LKS#:±0^« 
©*&KMH:t>Xy5P>^£J;oTi&SL;to 

x, yvmmmmmm. a -. 3 : 8) ^ffl^r#ass 

iSfrl 1 3SXy?>^|*Sbfc. 2 0 05 

^D>©JP*^^ofc#?LR{b$tlfcS il#113 
tt, 2^T!^S3nfc 0 S IaN4Hl 1 Gm^LTcWi 
Ktt, SI0.1C1. 0 Mm©Jf*^^F^fc*igaS 

1 11 1 2 **-rs«#3ji^T?#fc. Sii«7eis« 

40 \z£mwm&<D$i%, s imzizmtctMMixmm 

[0 19 3] mW,ni 7) fig 3 i n c hT2 0 0 5 

^D>©jf*^jt^fcpa (i o o) *teas immz 

5 0%©HF»*+t:*^TIlttftj^*i»U&. 

©«^S^> 1 0 0mA/cm 2 T$oL £©R#© 
#?LK^b^tt, 8. 4/im/min. T25D 2 0 05 

^uxom^w-Drcpm (ioo) s i im^h 

2 4ftx£nmt£nfc, 

50 [0 1 9 4] PM (1 0 0) #?LftS iS&3 l±iCM 



(20) 



F5-2 1 3 3 



37 

BE (^^Xtf^^v- : Mo 1 e c u 1 a r Be 
am Ep i t axy) &fc«fcD, S IXfcr**->*;P 

». &T©££DT$>3o 
iSfi: 7 o ot: 
JE7J : lXlO-'Torr 
jfcBJ£S: 0. 1 nm/s e c 

[0 19 5] C©Xt;^^^JHg3 2©Sfflt 

J?*l 0 0 0 A©Kfc®3 6§JgricU&. £ffiC5 0 0 
0 A©StfcJI 3 4 £^i&LfcgiJ©S i X#3 3 tWIEIt 
ft!3 6£SSfa£fc'tt3*»li£+T?8 0 CC, 0. 

5B#fy»nfii-§ct!c<tD, PS^ £ li- 
fe. MJICVD^tioTS i 3 N4$, 2 
IfcOSiSftfcO. 1 /tmffl|* > C*fflL&. *W 

i^TKlfe. 7 y (1:3: 

8) Sf^TMIS iS#3 Ul^>^Sl 
fc„ 2 0 0 5?D>®ff#£#-3&£?LRfl;3 

t1fcSiS&3 1«> 2^T^i^tlfco Si 3 N 4 S3 
5£|$SUfc&fctt. Si0 2 it:fimSiI3 

ffi«^©^*« s imizimrct^^mumx^nT 

[0 19 6] (HJSM1 8) SS3 i nchT2 0 05 
*D>©£#&ftofcPg (10 0) *^SSiS*t 

©**$ffite> 10 0mA/cm ! T*ofe. £©!!#© 

^HWitMM\t, 8. 4»m/mln. T&D2 0 05 

£D>©ff#£8o&P3! (10 0) S i 

2 4#T#EKft£tlfco RPS (10 0) s£?LRS i 

X&3 l-hty^XTCVDSiC^D, SiXkf^v- 

tiH3 2£55^D >©JP#fcjfcgSl*fc. 

tt, £mF©fc*?n?a5. 

#X : S i H< 

i«JS$c*7J : 1 0 0W 

S&: 8 0 Ot: 

)£7J : ixlO-'Torr 

J&ftjilK : 2. 5 nm/s e c 

[0 19 7] Jfcfc, £©Xfc!**5'VJMB3 2 ©Affile 
J?*l 0 0 0 A©^ftl3 6SJBj&Lfc. ■?■©&, gffi 
13 5 0 0 0 A©»ft;Jl 3 4 SjgdcLfcSijOS i S&3 3 
ilifBgtftJf 3 6 tzmtetrfrit, &m&m% t f'e8 0 
ot, o. smMimtzztlzkr), Pi#*3aiafcft5 

t)£fc>ttfc. lECVDStct^TS i 3 
ttt2ft©S i*#fc0. 1 wm©J¥^Tft'SL^„ # 

>^tC£oTR£*bfc. KOHjgl (6M) £ 

t, 2 0 0 5^n>©J¥*SJ$^fc#?LHfl2SnfcS i 



&fc«, s i o»±fciu?fcii6»&**frr s*ie«s i 

6 3 2 «t5»MTtfc, 
[0 19 8] X, fcSn&JJMSftS iM(D»^M^m 

lA-Olftt*t>T, ¥££S i «©«£#©&*#£ 
*/Mt©3gtt» if*©g±tttcMbT5%KTC«Ix5 

[0 19 9] X, Sfflm^ttttlC^&liMSAS il© 
10 ¥ffi««©il&*, m&mW* 1 X 1 0 3 / c m 2 &Tf 

[0 2 0 0] X, iftlSiltOff, MOS c-t 

2. 0 x 1 0- 3 s e c t^oMmm^htc. 
[0 2 0 1] (HJSMl 9) jfg3 i nchT*2 0 0 5 

^uyom^m-Dtcvm d o o) *^as is&k 

20 <DW3&&&\& 10 0mA/cra ! ^-:L £©Rt© 
£3im\Mmt, 8. 4iim/min. T&D, 200 
5*n>©J¥3.§j#o&Pg (1 0 0) S 

2 4#*C#?LSSfl;Snfc. SsPg (10 0) #?LS 
S iS#:±3 lfc/WTXX/^HfcfcJ:?), SiX 

J^T©t*DTfe§„ 
RF^&'i: : 1 0 0MHz 

mmmmti ■. 6 o ow 
as : 3 o ot: 

30 Ar^ffiA : 8X 1 0" 3 To r r 
J&RB£M: 1 2 0# 
*—>fy hmWUJX : - 2 0 0 V 
S#itStAV7X : + 5V 

[0 2 0 2] MlH^-/t;H3 2©^BiC 

1**1 0 0 0 A©KfcJI3 6*^bfc. gffi 
IC5 0 0 0 A©$ft;jf 3 4£^j&LfcgiJ©S iS#:3 3 
iWIB^bl 3 6 ££fife£;b1i\ SsfS£H$WT8 0 
ot:. 0. 5^MJnri!H-*CtK:<fc»3, PoSSMCftS 
9£*tffc. MECVDffifcioTS I)N4*ft!rl3^*3 

40 it-fc2ft©S iS#C0. 1 jtm©J¥#T«Hl/fc. & 
V^T, #?LKS&3 l±©Sfc«©#£E&fiM':t>X 

(1:3:8) £fflV>T#?LKS i*#:3 1 £Xy5P> 
^BfcSLfc. 2 0 0 3?a>©£#£#-3&£ 

dfLKfcSn&S iS&3 ltt, 2^li3tl£. S i 

jNtissiSbfcftctt, s i 02±ic^a#.^wrs 

[0 2 0 3] Sfc, S iaN<)l3 5©ftt>?)fc:, 7t!X 
l/>7yi'XS«E«Ufc«'&K'b^©Sft**Ji&t), # 
50 TLHfcStlfcS iSff3 5©*£^fc»£b#&. 
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[0 2 0 4] (MMW 2 0 ) ilg 3inchT200S 

zuxDm&m-Dtcvm cioo) mmmmz 

5 0%©HF»**fc*V>TiSWfi^SJfiLfc. £©Hf 
©««£$&«. lOOmA/cm'^oL £®R#© 
&jlM{kMm$. 8. 4/zm/min. T&D, 20 0 
5 5'D>©J?&£J#ofcPS (1 0 0) SiS#4# 
«, 2 4#T#7LK-fb3ftfc 0 MPS (10 0) #?lft 
S i»£3 l±fc*fc£;K££J;D, S ixtf^v^ 
;H3 2S5 5ifD >©jfWC/&fi£*fco 

J§«: Sn 

9 0 0V 
J&fiHB^ : H 2 

mmrn-. 1 o# 

[0 2 0 5] Jfcfc, r©xfcf^*^^;l/H3 2ffl*ffiic 
JS#1 0 0 0A©gftJf 3 6ZMfcLTco -eoft, SB 
K5 0 0 0 A©m{bJl 3 4 £J&$L&8IJ©S i S#3 3 

tifERfl;S3 6 tsgj#s-&, 70 or, o. 5mm 

CVD&KcfcoTS I3N 4 £, MD-g-t>*fc2ft0S i 
mmzo. 1 W m©J9^T«Sbfc„ jfcl^, #?LSS 
^±©S«©*<£H*tt-rt>X7^>^t<±:-3T^ 
Slfc. &V>T, 7y«BSS®»£ (1 : 3 : 8) 
^T#?LRS il#3 1 Slyf>^liLL f-S 
i, 2 0 0 5£n>©j?*&8ofc#?LSfl;3ftfcs i 

1*3 1(1 2#TBfcfe$tl£= S i 3 N4»3 5£|&* 
Vtcmzlt, SiO z J:WMISiI3 2Stt5l 
##JBj£T?$;fc. Sfc, S isN4jB©ftbBfc, 7fc!x 

[0206] #snfc#ieas i jr©j? 

XU^V^hU-&fflV»TW^fctC5, 3 inch"? 
XA-©SfrtC*ViT, $£11 S i S©ff*-©fi±llt 
*/h«©3ltt, J¥^©«±ttiC^bT5%OT(C«I^5 

[0207] x, mmn : mim\z£zsH&&s is© 

¥ffl«S?©il6*, <E»^RSf&Stt l x lo s /cm ! E(T 
KSHASftTfeD, -WIS Il^lSfc*^T, ff 

[0 2 0 8] X, MSIIS ifliCO^, MOS c-t 

ssfflvsT^ft+v'jy-©^ 7^-rAS»i€u&t 

£•3, 2. OX 1 O" 3 s e c i^SBS^fi&^L-fc. 
[0 2 0 9] ««M2 1) Ig3inchT2 0 05 
^Q>©/p^^jfofcPSI (1 0 0) tt&SS iSftfc 
5 0%©HFi§WC&V>TB«j&£lfiLfco £©B# 
©1M5SSW:, 10 0mA/cm ! ?*oL £©P#© 
^mtmmt, 8. 4Mm/min. T&D, 200 
5^D>©ff*SitofcPS (1 0 0) S 
tt, 2 4#T#?LStlb$tl£, PS (10 0) #EMS 



(21) #M¥5-2 133 8 

1S&3 l±£j*£ECVD8fc«kD. S lXtr**->* 
JH3 2S1. 0 3 i; D >ffifij&6;*-a-fc. 
tt, «T©t*DTafe§„ 
7-X#X : S i HU 
^V'Jir-JtfX : H 2 
fig : 8 5 0"C 
Wl: 1X1 0" 2 To r r 
J^fijSlt: 3. 3 nm/s e c 

[0 2 10] #cfc, :©lE^+ytiH3 2©SffiC 

io i^iooo A©^{ks 3 6 mi&vtc, *©&, mm 

\Z 5 0 0 0A©«fc»3 4£®j£l,fc9l©S iS#3 3 
iffiffilMb»3 6t£«&iFS12\ 7 0 0X3, 0. 5Rfffl 

CVDIC^oTS i 3 N< I£ D -nfci-ttfc 2 $© S ig 
IfciCO. 1 ^m©Ji^T«SU7Co &V>T» ^?LH*ft 
3 l±©S'fclR3 5©**SJ6tt-f ^>Xy5=->^fc«t 
oTiSLfc. J*cViT, 7 y (1:3: 
8) SffllriT^EKS il#3 1 SXy?>^»au 
fc. 2 0 0 5*n>©jp*£#ofc£?LRfca 

nfcSIS#31tt. 2#Tp&*£tlfc. Si 3 N4»3 
5*»*U&at», S i 02±fcJ|MeBS 113 2£ 

[0 2 11] y-X^tLT, S i Hz C l2£fflV>fc 

#?LKS*C#^ii3iX-y?>i/#tta > «Rf$n 

fc. 

[0 2 12] (Hig0J2 2) jtg3 i n c hT2 0 03 
n >©»#■£& ofc PS (10 0) Silftl3 1i 
CCVDSCkt), S IXtf^vWHfl 3 2£13 
*D>©Ji#TJ&£3'tt;fc. &Cf£>t&K) 

SS#X«»: S 1H 2 C 1> 1 0 0 0 SCCM 
H 2 2 3 0 1 /min. 
£S : 1 0 8 Ot: 
Rf) : 8 0 T o r r 
B#K : 2 m i n . 

[0 2 13] £©£#fc5 0X©HF8$W»fc:fe^T» 
SMbjfcSMl/fc. lOOmA/c 
m 2 t*^fco S&. ^©Bf©#?LRftjiatt> 8. 4 
iim/min. T?$>D, 2 0 0 3 D >©Jf *£gf^> 
PS (10 0) S ilMftl 3 1H 2 4#T#7LSI 

ftsnfc. mmhrz^oizz.ommm'vit, ps a 

0 0) Sil#13 l©*J&»#?LRft$n, S i XK* 
^>tJHl 3 2fc»SEfl2&t&a>o&. ^©Xlf 
9**y^)m 1 3 2 ©STPSKSM 1 3 7 SJgjfcU S 
IC5 0 0 0 A©^t;li 1 3 5 S;Ji^bfcSiJ©S i £# 

1 3 4 tiflB^fcl 1 3 7 t^afe^b-B:, g^#H^ 
fTSOCC, 0. 5^WJpJR-r-5Ca:t«t»3, 2^© 
S SfiHtfiSD^te-frfc. «£ECVDSC«to 
TS i 3 N 4 S:ftSD#t>Wc:2ft©S igfrfcO. 1 W m 
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7y«BI8«8« (1:3:8) £fflV>T#?lftS iS 
#U 3 3SXy?>i'B5Sbfc. f-5i. 2 0 05^0 
>©J?*SRPofc#?LKftSn&S iS#l 3 3tt> 2 
^T^S^tlfco S i s N< 1 1 3 6 SBfSLfcftfctt, 
S i 0 2 ±iCl jamO»**^t)&¥ISfaS ill 3 2 

[0 2 14] HffWIl;J;5|fIIg0i«, S 

[0 2 15] 3) Hg4 i n c hT5 0 05 

t>U><DB&%$f-3fcPM (100) SiS^13 1± 
fcCVD&icJ;^ Slll!^HJH13 2*0. 

KlfcjJZffim: S iH 2 C li 1 0 0 0 SCCM 
H 2 2 3 0 1/min. 

: 1 0 8 0 
JBE^J : 8 0 T o r r 
BfW: lmi n. 
[0 2 16] ^©g&fCS 0%(DHFmm^lZ^Tm 

mik&*ff?Tc, ^(Dmom^mt, ioomA/c 

m'Tftrafc. C©l$©#?lJHfcji£tt, 8. 4fim/ 
min. T&D, 5 0 0 5 ^ D >©j?^-^Sf-pfc PS 
(10 0) Si *&£#:l 3 l±ft*#7LHfllS*fc. 
HOBtfftj^-eJS. PS (10 0) Sil#13 10* 

##?LJHtsn, s i iK^tvtJH i 3 2 fcttgfc 

[0 2 17] £©Xtf:?4^>-Wm 3 2©Sffl 

fcJP# 1 0 0 0 A©mtJl 1 3 7 £J&£Lfc. •£•©&, 
SMC 5 0 0 0A©»ftS 1 3 5£J&3cL&9J©S iS 
#1 3 4ttM2l£ftll 3 7t5ff3t, 7 0 Ot:, 
0. 5KfWJnl»-r5CtC«fct), Pi££3lHfclS»3&fc 
-ttfco MKCVDtioTS i 3 N4^, ftSD&t>-iifc2 
ft<Z)SilM«IU0. 1/imWbT, 
#1 3 3±©^fcKl 3 6 ©*£gjStt-f ^>X-y9 1 > 
^ICiotiSlL &1<>T?. 7y«Btft»*8c (1 : 
3 : 8) £/lV>T#?LKS iS#SXyf 
fc. 5 0 0 5^o>©JS**j*ofc#?LRfl:S 

tlfc S i Sflttt, 7 #"?|&SStlfco S i 3 N4 S 1 3 6 
S i Osi^-MSHS ill 3 2£ 

[0 2 18] X, f*&tl&#IS«S iH©J?#£j£££ 
XU^V* hU-SfflVvcW^fctCS, 4inch>> 
XA-OIBrtfcfcHT, iJp0J3#©*fc*:*i 

fi/hfiogtt, i¥^©ft^:ttfcMLT 8 %KTCM1A h 

[0 2 19] X, 3iatiTK«i«C<t«m«lftS i«© 
¥tfimm<D^ tmXI&lSffiilx 10Vcm ! OT 
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42 

[0 2 2 0] X, *BBS iBfcOt, MOS c-t 

£3> 2. 1 X 1 0" 3 s e c fcHdSHBte^U!:. 
[0 2 2 1] (HJSM2 4) jtS3 i n c hT2 0 0 5 

zaxDrnfrzw-otcPm (ioo) si 131© 

gffilcyPh>©-f^->ffiAC«fc'3T, NSSJS13 

1 0 15 (ion s/cm 2 ) T$>o7c<, ^©3£#C5 0 

x©HF«F?ac«f'fc*t»-cKWt;jS£ifiL/fc. zoimom 

mmmt, 10 0mA/cm ! T?*oL ^©B#0#?L 
HftlStt, 8. 4wm/min. T&D, 2 0 05? 
n>0JJ#.£$ofcPS (10 0) S 3 
tt, 2 4^TMIIt5tlfc. £©&§««?«> PS 
(10 0) S i£# 1 3 l©**»^?LK^Sn. NSS 
ill 3 2C«»$%^ofco ^cie^y 
tJHl3 2 <D$m\Z. 1 0 0 0 A©Ji&©§£ftl 1 3 

7 ^»^tfco *©«, ^ffit 5000 kvmim 1 3 
5 <£»«Lfcsij©s n#i34 tmtmitm 1 3 7 1 

7 0 0t, 0. siSWflia-rszifcJ; 

0, 2^©S iS&£, 3tHiCftSD^t3-&fco MJECV 
DSiCioTSijN^ £JteD-g-;b-ti-fc2$©S iS& 

to. 1 uxTKDm^n^mhTz. #?l»s#± 

©SftR©**S«tt'f^>Xy5 1 >^fcj;-3T|S^cU 
fc. &t*T, 7»;fflllijSl! (1 : 3 : 8) SfflUT 

2 0 05?a>©fl£*&&o;£#?LMft3ft7cS i Sft 
tt, 2 »T?»S*nfc. S i 3 N< H 1 3 6 htd&t 
fctt, S i 03±t#*SftS ill 3 2 
JMT^fc. S®*?S«Mir<fc5»fffiS^©iK*. S 

[0 2 2 2] mW.&!2 5) jtg3 i n c hT?2 0 0 5 
#D>©/P*£#ofcPI! (10 0) *6SSi«ft:fc 

5 o%omF®mmz&^Tmmiti&znvtc, £©« 

©«tSKS*tt, 10 0mA/cm ! T^L £©($© 
^JimmmiZ, 8. 4jjm/min. T35D 2 0 05 
^n>©)|WiofePl (10 0) Sil^mt 
2 4^T#?LS'fh$tlfCo 

[0 2 2 3] PS (10 0) ^?lfSS i*#:4 l_hiCM 
B E (^f-Hxtf^+v- :Molecular Be 
am Ep i t axy) ^fciD, S i Xtf^S^JI/ 
142^0. 55^D >©)|C^Tj&JI£*fco 
tt, OT©^^^-! 1 *^^ 
fiS : 7 0 Ot: 
BE* : 1 X 1 O-'To r r 
J&Ki*: 0. 1 nm/s e c 

[0 2 2 4] ^t, ^(DlE3'tytJH4 2®^ffiic 



(23) 
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0 0 0A©BgftB4 5£»$Lfc 0 *©£, SB 
\Z 5 0 0 0 A©Hfcl4 4 S^JSL&B'JOS i S&4 3 

tmmmim4 5 tsata^to*. sssswa^-es 0 

on. 0. sutMinfrrsiiifciD, 2^©sis# 

(1:3:8) &/BHT£JLRS H#4lSl-y5 : > 
^BfcSl/fc. "tSi, 2 0 05^D>OW**JSo&# 

[0 2 2 5] S i0 2 ±fc»R*ISas 114 2 SWT 

[0 2 2 6] mMM2 6) [tg3 i n c hT2 0 03 
^DXDjp^^jfofcPS (10 0) *l6fiSigftfc 
5 OX©HF^*fc*V>T»ffifcj££«U;fc. £©B# 
©*§S$ft&, 10 0mA/cm ! T*-3fc. iOBf® 
8. 4 W m/min. T&D2 0 03 
?a>©J?#&8ofcP3! (10 0) SI 
2 4#T#?lHftStlfco RPS (10 0) #?LSS i 
3t*4 l±K:^5XTCVDffifc«fc»3, SiXtf^v 
V^S4 2S5 5^n>Oj?*Kfi8fiS-a-fc. 

«, EtT©tfctn?»3. 

: S i H 4 
SMftTJ : 1 0 0W 
iije : 8 0 0 1: 
JEfr : 1X1 0" 2 To r r 
J&SjIS : 2. 5 nm/s e c 

[0 2 2 7] £©Xfcf^4^>-WH14 2 ©Affile 

»*1 0 0 0AOfjtl4 5»iLL *©&, Sffi 

ic 5 o o o k<nmm4 4 *^i/fc»j©s i S&4 3 

ittlBKftS4 5 <h£IMa£fcit, g*#ffl&f"T8 0 
Ot:. 0. 5B#W«-r5rt(CJ;D, 20©Sifi# 
SSIHfcflS 9 6M0KOHj£$t£/li 
^T#?L«S 1 S#4 1 Slyf^^ilft. 
[0 2 2 8] fjaibfcJ:5ic:a#0S i¥iI©KOH 

EfS«£*i&Sn*. fSt, 2 0 03?n>©J¥&£ 

sfo fc#a«ft$nfc s i 2 ft-em^ntco 
[0229] si 02 ±\zmts.®mm~tz>%-m& 
s 3 mtimfox-mz., 

[0 2 3 0] (^JSM2 7) Hg5 i nchT6 0 03 
£P>©JP#£#ofcP3! (10 0) IMSSBS 

5 o%(DHF®mmz&^Tmmimznvfco ^©p# 

(DMWL%g.U, 10 0mA/cm J ^ofc, £©1$© 
^KFLStftj£«f4, 8. 4/zm/min. T&D6 0 03 
/7n>©jp^.^^ofcPS (10 0) s 
7 0#T#?LSMfc$n&. PS (10 0) #?LKS is 
&4 l±tCAM77. X/li/^-StiD, S i -X.M9 

+->t j«4 2 s 1 5?D>fflMMsst£. mm 



&mt, &T©iS0T*5. 
RFj^iSS : 1 0 0MHz 
MMl&Mtl : 6 0 0 W 
MB. : 3 0 0*C 

Ar#XJ£7J : 8 X 1 0- 3 To r r 
»#«: 1 2 0# 
*-$*s/ hSSK/H 77 : - 2 0 0 V 
X#:it«EA'-f7X : +5 V 
[0 2 3 1] ^©Xtf^+->^;H4 2©Sfflt 

i0 J? * 1 0 0 0 A©SMfc04 5 S^bfc. *©&, iffl 
fc5 0 0 0A©Btfc«44£JBj£l,&SI©S 1S&4 3 
SMfc^fciJ-. 3*#BB&*T8 0 0"C, 0. 5 BfflflJP 
m~f%Z\t\z£r>, 2"3©S ISff^HfcSfiD'&tJ-fr 
fc. 7yfltBfc#ili8ffl[ (1 : 3 : 8) SffiVsT 

#?LRS II#;4 l*Xy?>^»Sl/fc. -T5 1, 6 
0 0 37n>©J?^^«fofc#?LH'fb$nfcS iS&4 

[0 2 3 2] Si o 2 ±t^»^^nttswr5#^s 

S i B4 2 %%~?Z>MmW%fco 
20 [0 2 3 3] X, #enfe#SffiS i »©Jf 

XU^V^ MJ-Sffl^TflK&iZS, 5 inch^ 
XA-Olrti;*UT ( *f§ilS i !©)¥*©«**£ 

[0234] x> mMm^mmmz^mmMiS i»© 

WISOgI, fc^RSMil x lOVcm'KT 

JO [0 2 3 5] X> IMSili^t, MOS c-t 

£3, 2. 1 X 1 0" a s e c tViSiSSViffi^l/fc. 
[0 2 3 6] (^»J2 8) ItS3 i n c hT2 0 03 

znxDmz-zm^tzvm (i o o) ¥hjis ix&t 

5 OX©HFg«ctt«fc*^Tliafl:jsK*fTofc. £©0# 
©*8K«S&tt, 1 0 OmA/cm'T?*^. £©P#© 
^imtmmt, 8. 4wm/min. T*D 2 0 0 3 
i7n>©»^.^^r3fcPa (10 0) S 
2 4^T#?LRft^nfco PM (10 0) #a«s iS 
40 {$4 l±fc«ffi^Sfc«t»). Siim->tJ«4 
2^5 3^D>©Jf^!CJ^g^#fc 0 l^fiAfttt. OT 
©t*5Dt$>5« 

mm-, sn 

9 0 0"C 
^fi^B^ : H 2 
^fiBtFfl : 1 0# 
[0 2 3 7] ^il, Jl©lH^^>tJH4 2 0ail; 
1 0 0 0 A©Kft»4 5 S^Lfc. ^©^, gffi 
1:5 0 0 0A©Kft»4 4S»^UfcgiJ©S i*ft4 3 
50 7 0 0t), 0. 5^MJpJBS-rS21tt«t 
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yffiKBHK&$ (1:3:8) £flll*T#?LMS i *#: 

4 1 SXy^^K&cl/fc. "T-St, 2 0 05?O>© 
m&*WoTc&JlWfcZnfcS iS&4 1», 2#m 

[0 2 3 8] S 10 2 ±iC^SS iSfcrfSSfttf* 

[0 2 3 9] (^»J2 9) *g3 i nch-C2 0 05 
?D>©J¥^£&ofcPa (1 0 0) ¥££|S 

5 o%(DHFmmmz^rmmitmn-Dtc £©nt 

©*«$«», 10 0mA/cm 2 t$ioL £©(£© 
&HMimmt, 8. 4#m/min. T&D2 0 05 

Vuyom&Zgf-otcvm (loo) s isftm 
2 4#T!#?LRfc3ftfco PS (1 0 0) £7LRS i£ 
&4 l±tcMECVD^ICcfcD< SilW+ytJH 

4 2 s o . u?d xomwzfc&mkTc* 

V-7s1i7, :SiH ( 

+^U^-j5fX : H 2 

fift : 8 5 0"C 

S.tl : 1X1 0- 2 To r r 

f&&M&: 3. 3 nm/s ec 

[0 2 4 0] £©Xt:^4 : >"WH4 2©Mc 

JP*1 0 OOA0iffl4 5 5MLfc. ^©^, *M 
fc5 0 0 0 A©^ffcjf 4 4£?MLfcSiJ©S iS&4 3 

*fB*s*, 7 0 0"C, o. 5 ufrajpSftf* 

yWSffK** (1:3:8) £fflV>T#?LRS i S#: 
4 1 £lyf>^B!Sl/&. 2 0 05?n>© 

[0 2 4 1] SiOi ±fc*|6£S 1142 
##J&&T?gfc. V-XtfXtl/C, SiHiCljSfe 

[0 2 4 2] (HJiM3 0) Sg3 i nchT2 0 05 
#D>©»#&ftofcPS (10 0) S iSftl 4 1± 
fcCVDfefCfcD, SilW>tJHl4 2^15 
? D >©J?#Tr/££3l*&. £TF©t£D 

Jx^X^M: S iH 2 C 1 2 1 0 0 0 SCCM 
Hs 2 3 0 1/min. 
2SS: 1 0 8 0*C 
ELJ] : 8 0 To r r 
PfFfl : 2mi n. 

[0 2 4 3] £©£#£5 OX©HF«ifctf»fc:fcV>T» 
g«£frofc<, £©!§©*»&£&, lOOmA/c 
m z fa5o7to X, £©l$©#ftRft;ii£tt> 8. An 
m/m i n. T&O 2 0 0 5£n>©Jf#.£}#o;fcPS ; 



(10 0) S i S#£#*£?LHfc;£-8-&. Ml« 
J&T», PS (10 0) Sil#141 ©#!i*£?LJMfc; 

sn, s ixfc!**i/*;ni 4 2fc»3Eft«»** s o 
fc. #cfc, c©xtr^*'>v;ni 4 2©^Bt, 

C5O0 0 komitm 1 4 5 &JMLfc3iJ© S i 1 

4 4SSfa*t)*, a*3fKffpTf8 0 0*0, 0. 5B# 
WMtt-StiKJ:?), 2o©SllM> StHlc&D 
^fctirfcc 7s/«&Bm»« (1 : 3 : 8) £ 

2 0 0 5^n>©ff*£&ofeMJffc£ftfcS 

», 2^T^*$n^. 

[0 2 4 4] S iO»±fclj!im©ff*£8ofc*igB 

5 i 11 4 2 *^TT5Sfl:*J^Ttfc. SWFfBtK 
SiScJ;£»rH«i^©$g*, S I BfcttSff&fciieftKN&tt 

[0 2 4 5] ($ffiW3 1) ltS3 i nchT2 0 05 
ZuXDmfrZWntcPM (10 0) S iS#l 4 1 _h 
fcCVDj£fc«k*3, SiimytiH14 240. 
5 5?n>©Jf*Tj&g$-ttfc. OT©t 

©fctfX^S: S iH 2 C 1 2 1 0 0 0 SCCM 
H 2 2 3 0 1 /min. 
MS. : 1 0 8 Ot; 

: 8 OTo r r 
BfM : lmi n. 
[0 2 4 6] r©Sftfc5 0%©HF^+t*V>TH 

mt^mhtco z.(Dm<Dmmmmt, ioomA/c 

m 2 T*ofc„ ^OilOMIftllH 8. 4 jam/ 
mi n. T£6D 2 0 0 5im>©ff&£j# ofcPS (1 
0 0) SilfHliflt 2 4#-C#?LSfcSn 
fco ^©ISWk^Ttt, PS (10 0) SiS#:14 1 

©#**#?LSMfc3ns i xt:**->*;n 1 4 2 cas 

[0 2 4 7] ^©Xtf^+->^;Wil 4 20SH 

fcff* 1 0 0 0 A©$tfbJI 1 4 6 S^Ufc. ■€•©«, 
SBfc 5 0 0 0 AoS-fcH 1 4 5 SJ&j&lxfcBiJ© S i M 
&£S»£-S\ 7 0 Ot:, 0. 5«fMiiSfe-r*E:a:fcJ; 
0, 20©S i M@t|fit)^t»ti:fc. 
7s/«BBI»lS$«c (1:3:8) £ffl^T#?LRS IS 
ttSXy^^KiSl/fc. -f-St, 2 0 05^D>©J¥ 

[0248] s i 02±fcjmsas iMmtmrn* 

[0 2 4 9] (^J|M3 2) HS3 i n c hT2 0 05 
i7n>©/?&£J#o£PS (10 0) S 4 1© 
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2Si5^n>o»*n»iSLfc. iraAid 5x 

1 O u (Ions/cm 2 ) Tcfeofc. £©*#:£ 5 0 

10 0mA/cm ! T^oL £©8|©#?L 
itfclStt, 8. 4/jm/min. T&D, 2 0 03^ 
n>©J?#£#o&PS (100) SiSft^tt. 2 
Aftt^HmtlSfttc, £©»ffifcrirctt. Pffl (10 
0) S i S# 1 4 1 ©###?Lgft;;*nN8!S i 11 4 

4 2 ©^Bfffcff* 1 0 0 0 Aomftl 1 4 6 £J£j&L 
fco ■£©&» Sffifc 5 0 0 0 A©Kftl 1 4 5 

fc9j©s i ms.tmm&m 1 4 6 7 0 

0*0, 0. 5B#Wii^-r^^tt t fcD> 2O0Silf 

(1:3:8) £ffl^T#?LRS lifrSiyf 
£bfc„ -TSt, 2 0 05#D>©ff^£feo;fc#?L« 

[0250] s io l ±tcm<sfts i«s^rr*s#«» 

mixmc. 

[0251] x, mntzwmm i nom^Msm 

XU^V^HJ-SJB^TSHfctZlS. 3inch») 
/>«©&», JP#©**MfcftLT5 %&TfcflJA5n 

[0252] x> Mmm : ?mmmz£z>w.®iM i s n© 

¥»«£©»*, lxioVcm'HT 

c«ixsnT*5D> mas 1 H»j$xsfc*^T, if 

[0 2 5 3] X, JftftSAS llfc'QS, MOS c-t 
SfcJB^T^Sc+VUT-©^ 7*1'A£aiJ£Ufci 
215, 2. 2X 1 0" 3 s e c 

[0 2 5 4] (H#fi#|3 3) eS3 i nc hT2 0 0 5 
9n><DB&*ft?1tPM (10 0) ¥&£S iSfric 

5 o%<DHF®mwz&^xmMit$i*MVfco z.m 

<D%Wfi&&\$* 1 0 0mA/cm ! Tfeofc. H©fl#© 
#?LKft5S«tt, 8. 4wm/mln. T&D2 0 05 

2uy<Dmzh*n^K.vm (100) si3£ft±#», 

2 4#T#?Litft£tlfco 

[0 2 5 5] P^ (1 0 0) ^?LHS i*&5 1±CM 
BEfefciO, S i Xfcf^>"WWl5 2£0. 55^ 
D>«&ft$1tfc 0 aT©££DT& 
5o 

fift : 7 0 0 "C 

JE^3 : 1 X 1 0"»To r r 

tfl-BzMB. : 0 . Inm/sec 

[0 2 5 6] Jfcfc, £©Xfc^>^;H5 2®^Ste 
3fc^W*S»bfc»ia5^jff (fused qua 
r t z glass) *#:£»a&&-t£, S«#H^* 
•e8 0 0t:, 0. 5^fMJDfRf5J:tfc«J:0, 20©S 



3 N<£0. 1 Mm©J|^TED*te1*fc2tt©^£* 

SUfc. #E«S#5 1 ±0glbgt 5 4 ©#£ 

JB8#K»f« (1:3:8) m^X^LKS iS&5 

1 SXy5 1 >^»*U&. T&t, 2 0 03?D>OJ| 

Snfc. S i 3 N 4 «5 4£f&£Lfc^fcli, TB&tiy* 
(fusedquartz glass) If5 3±t 
10 0. 5 tfm©J?#£8hJ&*|gJlS i!5 2 S^TTSS 

[0 2 5 7] S3i««'Mtcfc5ifM^©^ S 
[0 2 5 8] (HMJ3 4) «^3 i nchT2 0 05 

£n>©jp*£8o&ps (ioo) m^simmz 

5 OXOHFSPJStffc^ViTliffftJ^SJtl/fc. '©Bf 
©*SKSP«tt, 10 0mA/cm 2 l?$oL £©&#© 
£?LKflS^a, 8. 4jim/min. T&D2005 

20 ^uyom^^tcvm (i o o) s imt^mt* 

2 4^T^?LK{b^nfco 

[0 2 5 9] PS (10 0) #?LRS 1S&5 1±(:^ 
7X-?CVD&fc«fctK S iXtf^^->^JI/H5 2^5 
5^n>©J¥&fc$ft£#fco *fl»tt, £TF©££ 
VX$>%, 

iSSfflM* : 1 0 0W 
©ft : 8 0 CC 
mil : 1 X 1 0" 2 To r r 
50 J&R3K: 2. 5nm/s e c 

[0 2 6 0] 'A\Z, MIt!^*ytiH5 2©gffitc 
^£W«SJSbfc5 0 0 < C3fiati:^©*?>^7XS 
#: 5 3 ^?SHM*T4 5 0TX 0. 5 

mmmm~fz>z\t\z&Q, 2 ■?©»££> &mz&r>'& 

frttfc. «JB£CVD&fc:«fcoTS isN«£0. Um© 
JP*£teB*fctffc2O0£ft:C«ffiU&. #^T?#?L 

#?LKfts is#sxyf>^i&. -rat. 20 

40 0 5^D>©J¥^£fcofc#?L«{b£nfcS 

2#T?»£an&. s i3N4isi**i/fc«Ktt, fii: 

«#5X»#:5 3±fc5#m©J*#5:*&-3&«|gftS 

iff 5 2t,wmx%tco 

[0 2 6 1] (H»J3 5) itg 3 i nchT2 0 0 5 

?n>c»^fcPi (i o o) ¥^Jis 

5 0%©HF^WiC*5^Tiig«SffiL^„ ^©Bf 
©*Sit^ft^ 1 0 0mA/cm ! ?bfc. ^©P#© 
^limtmmU, 8. 4dm/min. TSD 2 0 0 5 
?UXDmfr*ft-otcPm (10 0) Sil^ftH 
50 2 4#T#?LStl'fc£tlfco 
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[0262] PS (100) #?LftS i^#:5 l±fc/1 
-(77, ZAy?~-mz£r), S iXtf^vYiWf£ 

1. O5*n>0J¥*fcfifc&3ttfc. 
©i&DTS-S, 
RFM^i: : 1 0 0MHz 
MMfcmt : 6 0 OW 
SJ£: 3 0 0"C 

ArM : 8X1 0" 3 To r r 
1 2 0# 
MMt/H 7X : - 2 0 0 V 
SMI/H7X : + 5V 



10 



■5. 

tit&Um: 9 0 0t: 

jmsmfs. h 2 



[0 2 6 8] t»Ii;^i/t;H5 2 0gil: 

#5 SSSfcabfeih 3*£H&1n?7 5 0*C, 0. 5 
t)$tlfco «ECVDSi:ioTSi3N t 50. l(tm 



[0 2 6 3] i®I^+yfJH5 2©»c ?LKS#:±oaft«0*SS*tt'f^>Xy5 1 >^fc«fc 

3te¥5ff*£«Lfc5 0 Ot^fctMa&0*S#5X£ oT&fcSLfc, &V>T7vffi»»BI»Sc (1:3:8) 

#5 3Sfifa*fc#, S*#H^T?4 5 0*C, 0. 5 £ffl^T#?Li(S i >^iSLfc. 1*5 

Bfrratofftf* 2-30S{*:aifiBtft6t)^*D t, 2 0 0 5^n>©J¥&£t)ofc#?LSffc$nfcS 1 

ttfc. MBECVD&fc«fcoTS isN«£0. 1 ymCDJf £#5 ltt, 2 ^T^S^tlfCo S i s N4JI 5 4 

^t£K0&fe*?c2o©S#£$gLfco #?L Lfc&fctt. ^7X»5 3±fc 1 0 txm<DWZ>-*®-o 

T»*L&. *0«7y«KS»a8f« (1:3:8)* S 1 , N« JKDftfeDfc, 7tfX>/>>7>;/?X£«Ur 

i, 2 0 0 3^D>Ojf*5feofc^?LSft^nfcS i 

ltt, 2#TB£Snfc. S l3N.S54*^* [0 2 6 9] (^«J3 7) jig 3 i n c hT2 0 0 5 

b&ftfctt, &MM.%yZ&fc±\Zl. 0um<Dm&% PaXDmfrZft^tcFm (10 0) $&ASi£#l;: 

Jfo&J^SfftS iM5 2 £WT*£##JBJ&"C£&. * 5 0 XCOHFJSttf fc*^T»SfllJ^SlfiLfc. £©B# 

£, S iaN^lOftfcDfc, 7tfX*/><7^X£$g 0«jtS«tt, 10 0mA/cm ! T^fc. £©Rf© 

Lfc*£-iCfcHtl0$i*#&D, #?LKteSftfcS i£ #?LHftj$«tt» 8. 4jim/mln. T&0200S 

#5 l©#&RfcSM§fc. *O>0J?#£#t>fcPS (10 0) S 

[0 2 6 4] X, #6nfc*fefiS i l©j?***ft^ 2 4#*tf£?LJMt£ttfc. 

XUTV/hU-Sffl^TBKfciCS, 3inch<7 [0270] PS (100) #?LM S i g#: 5 1 ±.\zM, 
X/\-0lfil^^TiMlS i H©jf *©S±fttS 50 EECVDffifcJcO, S i Itj'+ytiH 5 2 £ 1 . 0 

*«©£», J¥*-©«*«!c*tLT5%«TiC»^6n 3^n>©J?^-e^g$*fc 0 OT©i:& 

[0 2 6 5] X, 8»*f«fl«fc«k**i|gfiS 11© V-X#X:SiH< 8 0 0 S C CM 

¥ffi«f?©$£S> lE&fcfi&ffigttl x 1 0Vcm ! KT ^Uir-tfX:^ 1501/min. 

t#|I^6nT*D, ¥<S*S iJBJg*XSfc*V»T. ff SK: 8 5 0t3 

fc&ISII£ffitt^A3ftT:fe£T > &fffc*8iHfcWliJ$ EE* : 1 x 1 0" 2 To r r 

StlTV^EtsWMBStXfc. X, IMgHS ilfco *££$&: 3. 3nm/sec 

MOS c- tmZM^X'P]k3rVV7-(Dy-l7 [ 0 2 7 1 ] ^©Xtf^v-^l/Jl 5 2 CDgfflC 

^"fA*j|[SUfctC5, 2. 0X10- S sect^5 ^*Wg*SSLfc^i!5^^7X«#: 5 3 ^Sfc^b 
SSVstt*^l/&. 40 it, ^^#H^*T8 0 CC, 0. 5SfMJD^f^^t 

[0 2 6 6] (IWJ3 6) HS3 i n c hT2 0 05 2 ^©^fck SSBlCte 

^D>©JP^£&ofcPa (1 0 0) DMSilS immz [0 2 7 2] «ffiCVDSt:±oTS i 3 N 4 £0. 1 At 

5 OXWHFSHRipfc^^TBIffift^SJgLfc. £©P# m©j?^T*|ffiSiiTIAi3$t>*fc2ft©S^*S«L 

©««^a. 1 0 0mA/cm 2 T£ofc„ £©B#© fc. -eoft, #?LR*#:±OSIftR©**R*tt'1'^> 

#fijffc3i«&> 8. 4 wm/m I n. T&D 2 0 05 Xy^yiflZ^-oXWikbTc. &^T7yflil6gfl»JgiK 

^D>©J?**J#ofcPS (10 0) SiS#:£#:te. £ffl^T#?LKS i £#5 1 Slsrf>^U&. f 

2 4^T*M»KtlL St, 2 0 0 5^D>©]P^*fcofe#?LR'fb$nfcS 

[0 2 6 7] PS (1 0 0) #?LKS ifi#:5 l±fc»c i 2^T^$tlfc 0 S 1 3 N, 

SllWti/^ISlOS^n^ fcKi» 5£#7:*£#5 3±fcl. 0Mm©i?^.*Jfo 

©jj^ic^fisiifeo ^ft^frts, j^T©t*DT^ so fc*«eas ii5 2swrss»*»^-e#fc. v-x 



(27) 
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jiTs t L/T, S i H 2 C l2%b%^t'}§&\Z\%, J&fifi 

m*&+&-tm ^mmmzm 

[0 2 7 3] (HMM3 8) jtfi64 i n c hT3 0 0 5 
^D>©fl^3;&ofcPM (1 0 0) SiSftlol h 
fcCVDJ£fc«fcD, SIIt!^J'tJH15 2S15 

SJSMiiSiHiCh 1 0 0 0 SCCM 
H 2 2 3 0 1/min. 
ilS: 1 0 8 0*C 

: 8 0 T o r r 
B#W : 2 m i n . 

[0 2 7 4] JlC0S#:|r5 0 ^©HFjtMtf iC*5V^T® 
ffitoSMLfco £0B#®*«E!&&tt, lOOmA/c 
m 2 T*o^ 0 X, £©ll#0#?LR4bM3\ 8. 4 W 
m/min. T&D, 3 0 0 5 ? P>©JP3.£J#ofcP 
S (10 0) Silftl5 3 6#T^?Lftft 

i*n&. KraufcJ:5fct«Di»8i'fb^T?tt, pa do 

0) S i*#l 5 l©^#?LKfc2tL SilW 
^tJUl 5 2fcttSfcj&«&tf»o;fc. :©lt^ 
*~>¥JHS l 5 2©Sffifc3fe^Bf*SJIUfc8i»5^ 
7Xi# 1 5 4 SMfafcte-fr, 3SS£H&* V C 8 0 0 

■c, o. 5mmMmtz>z.tiz&<o, 2o©s#:£§t0 

ffi«bfco ^©&, ^ftRSftl 5 3±OSflsKl 5 5 

T7y«IIIII (1:3:8) SfflHT^TLHS i 
lft£l7f>^ISbL "TSt, 3005^n>© 
JP&£ fe o £#?L»ft £ftfc S i Sfr 1 5 3 \t. 4 #T 
S i 3 N<Jf 1 5 5*»*LfcftK:tt, 5^ 
^J77l#l 5 4±fcl /fm©J*#£8?&J|MgfiS i 
H 1 5 2 £tt5S#«Ttfc, 

£3»?ffify§?©i£S, s i »iciajf&fti»a^RStti»x 

[0 2 7 5] (SIJM3 9) Etg3 i nchT2 0 05 
^D>©jf*^jfofcPS (10 0) S iS&l 5 1± 
fcCVDJSJCtO, S1IW^;PB15 2S0. 

KJ&tfXS&ft: S iH 2 C I2 1 0 0 0 SCCM 
H 2 2 3 0 1 /min. 
Sft : 1 0 8 Ot: 
&t> : 8 OTo r r 
P#K : lm i n. 

[0 2 7 6] ^©S#C5 0%OHFMf fc*V^T» 
ffift^^MLfc. £©$£©€«&«&, lOOmA/c 
m 2 T&o7fc. £©B#0#?lSWK8flO£, 8. 4/tm/ 
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mi n. T&D 2 0 0 5 V P>©Jf *£jfofc:PS (1 
0 0) Sil#15 1iftii 2 4^T^?LS^Sn 

fco c©s§ffi«m, (100) siifto^s 

#?LK^3tlS i Xtf^v-WH 1 5 2 \Z\tSmifii3: 
[0 2 7 7] r©Xhr^ + ->^;WBl 5 2©gffl 

s**na*Tf8 001c, 0. 5R#pg»i-§^ 

tt<fc0, 2 0©S#S, 3t0fcSSD-&fc>tffc. MffC 
15 VDj£i£<fcoTS isN^O. 1 wm©J|*TJti3t 
T, ftS0»ib«fc2tt©36fl:S»BUfc. £?L 

KSft 1 5 3 ±©^ftK 1 5 5 ©*£JxfStt-f ^>X>y 

(1:3:8) £fflV>T#?L«S iSMl7f>^i 
Sbfc -T-St, 2 0 05^a>©fl£^£fe-3£#?LR 
ftSnfcS 12£#1 5 3tt, 2^T^*$tlfco Sis 
N4»l 5 5S^SLfc^iCtt. #7X«#15 4±fc 
0. 5/im©J?**J#o&*iieftS ill 5 2mt% 

mmw$ri*tc, mmmi-mmmz^mmmmm 

[0 2 7 8] (*«H 0) Jtg4 i nchT3 0 0 5 
/7D>©Jp*:£:J#ofcPS! (100) S iS&l 5 1© 
^Wicyp h>0-l'^->aAICcfcoT< NSSiHl5 
2&15?D>©J9#T?J&)£1,£. H + ffiA*«, 5X 

10 16 (ions/cm 2 ) TfS^fc. ^©S#:iC5 0 
%©HF^^ICfe^T^»bS£Sffib7to £0B#0S| 
SEflfflftt, 1 0 OmA/cm'fjjofc. ^©fi#©#?L 
H^5iStt> 8. 4/xm/min. 3 0 05^ 

30 □>©»#.£&•? fcP Si (1 0 0) S I3£#l 5 

fit, 3 7#T£?LSHfcv*nfc. «r©HWbdETtt, PS 

(10 0) Si £fl:©*tf£?LKfl;«*n. NSS i 1 1 
5 2 C|JJE«*o&. &{C, i 1 1 5 2 

©3ffiK3fc^*£»Lfc»l»5£#5;*S#l 5 4£ 

mm^m%*p~z% o cc, o. sftfuMt 

[0 2 7 9] MffCVD^(C<t-3TS i 3 N4&0. 1m 

m(Dm^\zmmmxm$>^tc 2 ^mw^WMh 
fco -a^-v, #?LR*f* 1 5 3 homm 1 5 5 ©*& 

IL t5t, 3 0 05i7a>©J?*S%ofc#?LSft 
$nfc S i jS# 1 5 1 tt, 45>^4^n7t„ S i 3 Ni 
11 5 5*H5*Ufc«Ctt, j?7^Sftl5 4±f:i. 
0 um©J9t^SRFofc¥il8iiS i JH 1 5 2 *^r1"«S#: 

[0280] x, t#enfc#^as i i©j?^ss»s 

XU^V^ h'J-<&fflV^TW^fct^5> 4inch"7 
X/N-0ffi(%iC*5^T¥^ffiS i S©Jf^©ft*ttt« 
55 /J\ffl[0^tt, JP*©*^HIcMbT6%OTt«Ix.6n 
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[o 2 8 1] x, mmm?mwmz£z>m§ks ii© 

WHI?©^*, W&%M®W<t lxiO'/cm 2 &TF 

f, MOS c- tj*&JBV>T4>SSc+Y U7~©5-f7 
k*mfe\sTctZ.?>, 2. 2X10- J sectH5 

[0 2 8 2] *%BJCin«, ^J77KftSS 

IS*© S O I x/M XO^MSiSJB L-#. JfcJB&tBHffl 

[0 2 8 3] (IIM4 1) Ig3inchT2 0 05 
^n>©ff^-Sj#-pfcPa (1 0 0) #MilS 
5 0X®HF^*fc:fc^Tl»8Hfc&*fliLfc. £©&# 
0««tSF&tt. I 0 0mA/cm 2 ^oL H ©IKf© 
^JimtMm^ 8. 4wm/min. T&D2003 
?0>©#*£JtofcPS (10 0) SI 
2 4^T#aSft$nfco 

[0 2 8 4] PS (10 0) #?LHS i*#6 l±fcM 
BESStiO, S iXK^S^WfB 2£0. 53^7 

Ufe: 7 0 0*0 

Eft : 1X1 0-'Tor r 

J&Rif* : 0. 1 nm/s e c 

[0 2 8 5] Jfcfc, £©Xlf**5"WHB6 2©Sffit 
^#W0£lbfc?§II5£#7XSfr 6 3 ZMfy&t) 
S*3SH^fT8 0 CC, 0. 5«3rlBHin8&-rsz:£: 

£#5X*#6 3-tfc:0. 5MmO»**J#ofc¥«SS 

s i s 6 2 m~rz>mmwf&~?%tc. Mmm^mm 
\z^mmmm<Dm^ s ijHictt«r&fe«8ft^BSttj» 

[0 2 8 6] (£16014 2) Ifig3 i nchT2 0 05 
*D>©Jp#£#ofcPl! (10 0) *^®SiS#K 
5 0Sfi©HF»«4>{w*^TIlttft;^SJfib&. £©«# 
0*ffi$Ste> 10 0mA/cm ! ^oL H0BI© 
^Mit'Mmt, 8. 4/zm/min. T&D2 0 03 
?U><Dm&*ft-DtcP%l (10 0) SiS#£#a, 
2 4tTMBIKtl£. PS (1 0 0) #&RS ij£ 
#6l±i;^7X?CVDffl:J;0, Siim->t 
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;H 6 2 £ 5 3 9 D >0ff*.T^ft$iifco 
tt, «T0£&DTifcS<, 
#X : S 1 H 4 

: 1 0 0W 

as : 8 o ox: 

Bil : lXlO-'Torr 
ffcfkMB.: 2. 5nm/sec 

[0287] ^©xtf^+v-^jme 2©astc 

^#W«SMbfc5 o ot^fctWtoS®***?;** 
10 ftSfifcfcfcit, S*gH5Wn?4 5 01C, 0. 5W8 
flDf^S 2^©X&£, 3fiHfcft6D-&t)ti: 

&. JfeHTKOH. 6Mitl5«UTM«ftSil# 
6 1 Sly?>^|!SHfc. "T5t, 2 0 0 3^n>© 
jf*&=bofc#aKft$tlfcS ig#:6 ltt, 2#TB£ 

ftofclMSSS i H6 2 SttSSWMTtL 
[0 2 8 8] 3) jig 3 i n c hT?2 0 0 3 

^a>off*s^ofcP5! (l 0 0) ¥l§as 

5 orotDHF^mz^xmrnit^mmhtco z\om 

20 (Dmmmmt. 10 0mA/cm ! T^fc. r©ISf© 
£?LRft;jIfiS«, 8. 4(im/min. T&D 2 0 03 

?u>(Dm%-*¥f?rcPm (100) sig#:±&«> 

2 4^t#?LHKtl£„ 

[0 2 8 9] PS (10 0) #?LKS iX#:6 l±fc/1 
^7XX/Vy^-StJ;i3- SilHi'*ytJ«6 2 
Si. 0 3^n>©J¥^&^fi5-frfco « 
T0i:*5DT»^)<, 
RFflift»: 1 0 0MHz 
if/SiSS* : 6 0 0W 
50 fiS : 3 0 0*C 

Ar^K : 8X1 0" 3 'To r r 

fc&mm: 120^ 

*"Jr* y httMt/H 77s : - 2 0 0 V 
S#fiSK/t'f 7X : + 5 V 

[0 2 9 0] #cfc, C©Xtf^+vv;H6 2©gffit 
%*W®SISbfc5 0 0t;iEHfc*Wb&®*S#5X£ 
#6 3£Sfc*:bl3\ SSfSJHaWTMSOt:, 0. 5 
«fMSn»"r«Ctfc<fcD, 2^0Sft<£M;;teO£;b 

40 #6 1*Iyf>^»Sl&. 

[0 2 9 1] M3£l/fcJ;5fC®1»OS i«I©7M 

OW«H^*jt$nS. t1S.t>%. 2 0 03^0>©ff 

[0292] x> #enfc¥^ns ii0»*&^ss 

50 x;\-©ffiftfcfe^T#^SS iHOjf^Cft^ffitft 



(29) 
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[0293] x, mmm^mnmtekzmMiS is© g*»H&+T8 0 0=0, 0. sRsiwiniKrfszit 

MOS c-tj**ffl^T^»+V , J7-05'f7 $^7Xl# 6 3 ±fc 1 . 0 <im©J?*£8ofc«ISB 

94 AmtMLtctZ.?,, 2. lxi0- 3 sect^5 S i « 6 2 *WTSS#tf«Jgj£Tf#fc. V-7jSfXtU 
ifiSVsflLS^Ufc. 10 T, S iH»C l 1 *t>-6Vifc*&K:tt, «gjaKSjft+ 

[0 2 9 4] 4) US 3 i n c h"C2 0 0 5 Sth#Si±3;fti?#&5^\ #?L«S#:(C#W^«^X 

*D>©JP#£8ofcP3! (10 0) 3££gl,S i Sfric y^>#fctttt, <g#snfc. 

5 0%OHF»}iJetfitC*ViTliffift**«U&. r©S# [0 3 0 0] (*»|4 6) jll4 i ncht»3 0 05 

©*iffi8f£tt, 1 0 0mA/cm ! T$oL £©Bf© ^D>©f^^fcPl (100) SlI#16U 

#?LRfcM2, 8. 4(tm/min. T&D2 0 05 fcCVDj£te«k»5, S I XK**->*;Hf 1 6 2 £ 1 5 

^p>©is^^}tofcPS (ioo) s m&&mz, 9u><Dm&\z&&zizit. mm&mt, bit®***) 

2 4 #T#?LRfc S tlfco T * S . 

[0 2 9 5] PS (1 0 0) ^ESS l±tCfK EfS#X«E* : S i H» C 1 » 1 0 0 0 SCCM 

ftj&SSK^D. S ixH^e^JWS6 2£1 05^ H 2 2 3 0 1 /min. 

□ >oj**fci36S$-&&. ^ft^frtt, ucf©££dt # sjt:io8o<c 

SSo K# : 8 OTo r r 

mH:Sn l#W:2min. 

J^fifig: 9 0 0*0 [0 3 0 1] £©»#:£ 5 0 %<DHFMWi^\Z&^Tm 

ffc&mm%:H2 Sft/SSffofc. £©B#0ft««&, lOOmA/c 

J&S$W:2 0# m'T^f;, X, £©B$©^?LM-ffc;jf 8. 4^ 

[0 2 9 6] u<DI^+ytiH6 2©*ffllC m/mi nT*!l 3 0 0$9D>®i*^ofcPl 

3fc#0F«&iSl/&8 0 0t:ffiffllCtWb£©;fe3#77,S (10 0) S 6 l±mt, 3 7^T^?LKfc$ 

&6 3£fi&&:bit, 3#»18&«fn?7 5 0"C, 0. 5 nfc. r©ig«Tli PS (10 0) S i S# 1 6 

WillirtS^tCJ;^ 2o©S*S, lastcflS?)^ l©**«#?LHftSn, S iXtf^>-WWfl 6 2fc 

fctL ^^?7y«MMJffl^TMIS il a? «ft^^ofco £©xtf^>^;n©gM 

#6 lSly^^RSI/fc. TSt, 2005^D> K3t*W«SMUfc*M53S^vX»*l 6 4 

©]?*£<& ofc^?LSft£ftfcS iX&6 1 fci, 2#T fctf, §St#BSC*T 8 0 0*C, 0. 5 P#|HJilHR-r-& £ 
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